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Gonichthys tenuiculus

(Garman , 1899)

Fi g. 71—-G onwhthys tenuiculus , ma le, 52.5 mm.

Description
D. 11(10-12); A. 18(17-20); P. 12-13; AO 6 (5-7) + 11 (9-13), total 17(15-19); gill rakers

(al l rudiments included) 5 (4-6) + 1 + 9(7-11) , total 14( 12-17); vertebrae 39-40 (38-41).
Only G. tenuiculus is illustrated, since all other species of the genus are superficially very

similar.
Body elongate, slender , deepest anteriorly, tapering evenly from origin of dorsal fin to

long, slender caudal peduncle. Pectoral fin reaches to over V04. SAO 1 over V02.3 interspace,
slightly nearer to V02. SAO2 about over V04; SAO:i about over , or a little before, first AOa.
SAO3 and Pol about two diameters below lateral line. VLO its diameter behind a vertical from
origin of pelvic base and above it by a third , often slightly less, of the distance to lateral line,
and usually slightly below, occasionally on , a line from PVO2 to SAO1. Usually 3 or 4 AOp over
anal base north of, and 4 or 5 south of, the equator.

Size: To about 50 mm.
Least depth of capture: At surface at night.
Distribution: Found principally in tropical waters bt.t also near the Americas to about 32°

N and 220 S (Fi g. 72). The lack of collections in the southeastern area , west of the Peru
Current , precludes conjecture as to its occurrence there. I did not take the species in 1969 while
working on a northeasterly course from Easter Island to about 90° W.• Discussion

Although G. tenuiculus has a wide north-south distribution , I have found no appreciably
significant differences in meristic characters between specimens from the extremes of the
range.

Gonlchthys barnesi
Whitley, 1043)

Description
D. 12( 11-13); A. 22 (21-23, rarely 2O or 24); P. 16(14-17 , rarely 13 or 18); AO 7 (5-8) + 12

(10- 14) , tota l 19 (16-21); gi ll rakers (including all rudiments) 5(4-6) + 1 + 8-9(7- 11) , tota l 15
( 12-18); vertebrae 40-41.

Gonichthys barnesi is basically similar to C. tenuiculus , di ffering primarily in having a
shorter pectoral f in, reaching to about over V02 rather than to over V04, and Pol somew h at
farther forward. Also , body proportions listed by Becker (1964a) indicate the anal base of G.
barnesi to be somewhat longer than that of G. tenuiculus: (in percent of standard length) 28. 1
(27.1-29.5 ) vs 24.3 (23.0-26.1) . Five to 6, occasionally 7, AOp over anal base .
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Size: To about 50 mm.
Least depth of capture: At surface at night.
Distribution: Probably circumglobal between 30° and 40° S. The localities of the few

specimens examined in this study are shown in Fig. 72. Craddock and Mead (1970) reported (asquestionable) 172 specimens (21-49 mm) from the southeastern Pacific Ocean between about31° and 34° S, west of 77° W. I have seen one specimen (25 mm SL) from 25° S, 155° W.

Gonlchthy s venetu s
Becker, 1964

Description
D. 11(10-12); A. 20 (19-21); P. 14(13-16); AO 5-6 (4-7) + 12(10-14), total 18(16-19); gill

rakers (including rudiments) 4 (3-5) + 1 + 8 (6-9), total 13(11.14); vertebrae 40-41.
Lateral line incomplete , the last 3 or 4 scales not perforated (see discussion below).

Greatest body depth at vertical of pectoral origin , rather than at dorsal origin.
Size: To about 40 mm.
Least depth of capture: At surface at night.
Distribution: Known from northerly of New Zealand and from about 20°-30° S, 80°-i 10° W(Fig. 72). A possible subspecies (see below) occurs in equatorial waters south and southeasterly

of Hawaii (designated by solid squares in Fig. 72).

Gonlchthys cocc o
(Cocco, 1829)

Description
D. 11-12; A. 20(19-21); P. 13(11-14); AO 6 (5-7) + 12-13 (11-14), total 18(17-19); gill

rakers (including all rudiments) 4.5 (6) + 1 + 7(6) , total 12(11-13); vertebrae 40-41.
Lateral line incomplete, the last perforated scale lying under , or slightly before or behind,base of adipose f in.  Five to 6 AOp over anal base.
Size: To 36 mm.
Least depth of capture : At surface at night.
Distribution and discussion: The placing of G. cocco , known primarily from the North

Atlantic Ocean , in the southeastern Pacific Ocean is based princi pally on the finding of 36
specimens from five localities (Fig. 72) that have the first externally visible lateral line pore(a nd perforated scale) before a vertical from ori gin of adipose fin , a diagnostic character citedby Bolin (1959) and Becker (1964a). In general , the counts for the southeastern Pacific speci-
mens agree well with those given by Bolin for the North Atlantic specimens, except that the
numbers of rays in the anal fin average 2 less in the southeastern Pacific , and are similar to
the count for G. venetus (see above).
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Fig. 72—Capture localities in the eastern Pacific Ocean for Gonwhthys tenui.culus (small
solid circles) , G. venetus (large open circles) , G. venetus s. sp. (ope n squares) , G. cocco
(open triang les) , and G. barnesi (solid triangles).

Bolin (1959) stated that a form with an incomplete lateral line ranged westward from the
coast of South America in a narrow band centered on 25° S; he further stated that it was
uncertain whether these fishes represented an isolated population of Gonichthys cocco (Cocco,
1829) or an undescribed species. As suggested by Becker (1964a), it is probable that this form
is referrable to G. venetus.

However , Becker stated that C. venetus is closely related to C. cocco and it may eventually
be reduced to a subspecies. The princi pal character separating the two is that in G. cocco the
last perforated scale of the lateral line lies under or in advance of the tip of the adi pose fin
(Bolin , 1959, key). Becker (1964a) gave a somewhat more anterior position for this scale,
“beside a vertical from the origin of the adi pose base,” and stated that in G. venetus only the
last 3 to 6 lateral line scales were unperforated .

Most of Becker’s study material (124 specimens) of G. venetus was from the west-central
Pacific Ocean , northerly of New Zealand , and formed the basis for diagnosis of the species; all
these specimens apparently have the last 3 to 6 lateral line scales unperforated. Becker
discussed as a possible subspecies seven specimens from near the equator between about 140°

• and 155° W (Fi g. 72, solid squares) that differed from the rest of the material principally in
having all the lateral line scales perforated. Becker also stated that these specimens had a
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somewhat greater preanal and predorsal length , a slightly shorter caudal peduncle, and longer
pectoral fins. This form was not found among the few specimens examined by me.

Based primaril y on the above criterion , specimens answering well to both C. venetus and
G. cocco were found in the southeastern Pacific (Fig. 72). However , in these specimens provi-
sionally identified as G. cocco , the position of the last perforated scale generally was more in
agreement with the criterion given by Bolin than that given by Becker, in that this scale was
from 4 lateral line scales before to 2 behind a vertical from the tip of the adipose fin.

Centrobranchus
Fowler, 1904

Gill rakers poorly developed, reduced to a few small protuberances topped by slender
sp inules. Lateral line undeveloped , no perforated scales. One Pol; 2 Prc, close together on same
level and widely separate from AOv.

The four currently recognized species of Centrobranchus have been delineated by Becker
(1964a); the following key to species and data have been taken largely from that study .

Key to species of Centrobranch us

la. SAOI usually slightly behind V04 C. andr eae
lb. SAOI over or before VO 1 (rarely slightly behind) 2
2a. Nasal rosette oval; snout length considerably greater than least depth of caudal peduncle.

Four or 5 AOp over anal base C. choerocephalus
2b. Nasal rosette round; snout short , about equal to least depth of caudal pedunc le 
3a. Snout short , equal to or less than least depth of caudal peduncle. Depth of body slightly

less than 4 times in standard length . Three or 4 AOp over anal base C. brevirostris
3b. Snout length equal to or slightly greater than least depth of caudal peduncle. Depth of

body slightly greater than four times in standard length. Three (rarely 2 or 2) AOp over
anal base C. nigroocellatus

Centrobranchus andreae
(Lütken , 1892)

Fig. 73—Centmhranchus andrew’ , male, 62.4 mm.

Description
D. 11(10-12); A. 18-19(17-20); P. 12-13 ( 11-14); AO 6-7 (rarely 5-8) + 10-11 (rarely 7-12) .

total 17 (15-19) ; vertebrae 38 (37-39).
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SAO in a straight, or nearly so, steeply oblique line that passes through or near V04.
Nasal rosette always round. Three to 4 AOp over anal base. Five to 8 supracaudal and 4 to 7
infracaudal glands are evident on specimens of 22-25 mm.

Numbers of AO photophores for the four species of Centrobranch us are given in Table 18.
Size: To about 65 mm.
Least depth of capture: At surface at night.
Distribution: C. andrea e may have a divided distribution , north and south of the equator,

except in the east-central Pacific (Fi g. 74). As yet not enough collections have been made to
establish definite patterns of distribution.
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TABLE 18. NUMBERS OF AO PHOTOPHORES FOR SPECIES OF THE GENUS CENTROBRANCHUS

AOaSpecies
4 5 6 7 8 N Mean

C. andreae~ — 7 177 230 17 431 6.60
C. brevirostr is* 30 309 81 — — 420 5.12
C. nigrooce llatus

(At lantic Ocean) 23 104 19 — — 146 4.97(Indian Ocean)5 11 131 51 9 — 202 5.29
C. choerocephalus

(E . Pacific Ocean) 4 53 29 2 — 88 5.33

AOp
6 7 8 9 10 11 12 N Mean

C. andreae5 — 1 1 45 272 105 7 431 10.16
C. breuirostris 5 — — 23 243 150 4 — 420 9.32
C. nigroocellatus

(At lantic Ocean) — 3 70 64 9 — — 146 8.54(Indian Ocean)5 — — 3 111 79 9 — 202 9.47
C. choerocephalus
(E . Pacific Ocean) — — — 9 41 35 3 88 10.36

Total AO photophores
12 13 14 15 16 17 18 19 N Mean

C. andreae~ — — — 13 123 252 42 1 431 16.76C. brevirostris5 — 7 229 175 9 — — — 420 14.44
C. nigroo cellaeu8

(Atlantic Ocean) 5 69 65 6 1 — — — 146 13.51
(Indi an Ocean)’ — 6 72 92 30 2 — — 202 14.75

C. choerocephal us
(E.PacificOcean) — — 6 28 43 9 2 — 88 15.69

5Data taken from Becker , 1964a.

Centrobranch us brev irostris
Becker, 1964

L 

Fig. 75—Cent robronchus brevirostr is. From Becker (1964a. p. 53, fig. 21).

Description
D. 11(10-12); A. 17(16-19); P. 15(14-16); AO 5 (4-6) + 9 (8-11) , total 14-15 (13-16);

vertebrae 36-37.
SAO usually in a straight , or nearly so, moderately oblique line which passes through or

near V02. Snout short , usuall y less than least depth ofcaudal peduncle. Body depth equal at
89
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dorsal and pectoral origins and a little less than one-fourth of standard length. Nasal rosette
round. Three (4) AOp over anal base.

Five to 7 supracaudal and 4 to 6 infracaudal luminous glands are evident on specimens of
about 20 mm SL.

Size: To about 40 mm.
Least depth of capture: At surface at ni ght.
Distribution: The range of C. brevirostris , known primarily from the northwestern Pacific ,

extends in a narrow band from about the North Tropical Convergence to the southern bound-
ary of the North Pacific Drift (Fig. 74).
Discussion

C. brevirostris is so very similar to C. nigroocellatus of the North Atlantic Ocean that it
may be at best only a subspecies. Until a more detailed comparison is made I feel it best to
retain Becker’s species.

Centrobranchus nigroocellatus
(Gunther , 1873)

Fig. 76— Centrobranchus nigroocellatus . From Becker 1964a. p. 59, 8g. 241

Description
D. 10(9-11); A. 18(17-19); P. 15(14-17); AO 5 (4-7) + 9(8-11) , total 15 (13-17); vertebrae

36 (35-37) (based on Atlantic specimens).
Snout length about equal to least depth of caudal peduncle , over half the orbital diameter.

Greatest body depth a little less than one-fourth of standard length. Nasal t ‘tte round.
Three or 4 AOp over anal base.

Six (5-7) supracaudal ‘ m d  5 (3-6) infracaudal luminous glands evident on specimens as
small as 20 mm.

Size: To about 40 mm.
Least depth of capture: At surface at night.
Distribution: The range of C. nigroocellatus appears to lie in the Indian Ocean , wit h one

occurrence noted in the southwestern Pacific at 29°52’ S. 172°00’ W (Becker , 19645 1. It has not
yet been reported from the eastern Pacific (Fig. 74).
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Centrobranchus choeroceph alus
Fowler, 1904

Fig. 77—Centrobr anchus choerocephalus , Fro m Becker (1964a, p. 62, fig. 25).

Description
D. 10(9-11); A. 18(17-19); P. 15(14-17); AO 5-6 (4-7) + 10-11 (9-12), total 15-16(13-18);

vertebrae 38-39 (3 7-40).
Nasal rosette oval. Body slender; least depth of caudal peduncle considerably less than

orbital diameter or snout length. At least 4 AOp over anal base.
Six to 7 supracaudal and 5 (4-6) infracaudal luminous glands evident on specimens of 20 to

25 mm.
Size: To about 40 mm.
Least depth of capture: At surface at night.
Distribution: Centrobranchus choerocephalus , the most abundant , or at least the most

collected, species of the genus, appears to have at least two more or less segregated gro ups
separated by about 100 of latitude at the equator , from about 05° N to at least 05° S (Fig. 74).
This zone, at least in the eastern Pacific , has been rather well collected, and particularly so in
the extreme eastern sector. Except for this break at the equator , the range of the species
appears to extend between the North and South Tropical Convergences.

The Diaphid Fishes
Genera Lob ianch ia and Diaphus

Fig. 78—Diagram of a fictitious diaphid fish showing the location and terminology of commonly occurring photo-
phores. From Nal),aktitis 1196$. p. 8.8g. 2 .
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The diaphid fishes , a rat her difficult group taxonomically, are sti ll not well understood
throughout the world oceans. Although some species are quite distinctive , most are difficult to
distinguis h , a difficulty due in part to a very extensive overlap in many characters. The
number of fin rays and anal photophores (AOa and AOp) are, with few exceptions , rat her
constant among species. The number of gill rakers and the positions of certain photop hores
(PLO , VLO, SAO I and SAO3, Pol and Prc4, and the AOa and AOp series) are of greatest use in
separating species. However , there is variation in numbers of gill rakers within species,
particularly among those of worldwide distribution , and there is so me inconsta ncy in the
positioni ng of the photophore s named above. Seldom are the relative positions of the fins of
taxonomic va lue.

If only adults or young adults in good condition are considered , the lumi nous organs o f the
head (variations of the Dn and Vn organs common to other genera of the family) will in most
cases serve to delimit species groups, and some species. But , in some groups there are often
distinct differences in these organs between adults andjuveniles and between males and
females. Unfortunately, these organs are tender and easily damaged or lost. However , despi te
these obstac les, it is possible to arrange the species into groups (albeit rather broad groups) on
the basis of the kind and arrangement of the luminous organs of the head; the princ ipal
categories of the key to species used here are based on these arrangements (for adults and
young adul ts only) . This was attempted by Fraser-Brunner (1949) , w ho emp loyed four sub-
genera , Hyperpho tops Fraser-Brunner , 1949; Pa nt.hophos Jordan and Hubbs , 1925; Lam-
prossa Jordan and Hubbs , 1925; and Diaphus Eigenmann and Eigenmann , 1890.

Bolin (1959) segregated into the genus Lob ianch ia some species formerly placed in sub-
genus Hyperphotops , primarily on the basis of the presence ofsupracaudal and infracaudal
luminous glands—glands not present in other diaphid species. Also, Bolin , on the basis o f
denti t ion , placed the remaining species in two genera , Aethopro ra Goode and Bean , 1896, and
Diaphus Ei genmann and Eigenmann , 1890. The genus Diaphus was characterised as having
an inner series of broad-based, sharply recurved teeth on the posterior part of the upper jaw.
Teeth of the outer series of the upper jaw and dentary of gen us Aethoprora were described as
sma ll and close ly set , wi th those of the inner series somewhat enlarged and tending to be more
wide ly spaced , par ticularly on the dentary.

The types of luminous organs of the head appear to coincide with the respective types of
dentition in t hat the genus Diaphus (as restricted by Bolin ) has the Dn and Vn widely sepa-
rated and , in additio n , a more or less prominent suborbital organ (So); the genus Aethoprora
has a well-defined Dn and often has the Vn elongated and extending upward and conti guous or
confluent with Dn , but has no So.

Moser and Ahlstrom (1974) supported the concept of three genera by demonstrating that
the larvae of Lob ianch ia, Aethoprora , and Diap hus differ recognizably. However , they re-
ported on the larvae of only ore species each of the latter pl us two genera—Diaphus theta and
D. pacif icus (Aethoprora group) .

Nafpaktitis (1968) suggested that only the two genera Lobianchia and Diaphu.s be consid-
ered valid. His examination of large numbers of specimens of diaph id series revea led t hat t he
premaxil lary teeth displayed a series of gradually changing shapes and that species with
luminous organs of the head that differed considerably fro m those species assigned to genus
Diaphus (as restricted by Bolin ) had dentition closely resembling that of that genus. Nafpak-
ti t is conc l uded, in addition , that although these luminous organs were generally useful in
separati ng species groups , their structure , deve lopment , an d considerable variation in appear-
ance , plus certain instances of striking sexual dimorphism , were at present too poorly under-
stood to warrant separation into genera.

I concur in this opinion. The finding of overlap in types of den t it ion , the incomplete
know ledge of development of luminous organs of the head and transitional states of develop-
ment between the two proposed genera , plus the as yet meager (although cogent) evidence of
di fferences in larval types, indicate that more study is needed before adding more confusion to
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a su fficiently difficult group. Therefore , onl y the genera Lob ianch ia and D iaphu s are recog-nized herei n .
The species of D iaphus treated herein are segregated more or less by the type of luminousorgans of the head (see Fig. 83) on ly as a convenience to the student , and there is no intentionto represent a truly phylogenetic relationshi p. I have seen only adult , or young adu lt , speci-mens, and infor mation on the development with age of the head organs of the very young ofmost species must await further study.
It is important to remember that the species treated in the following key to identificationmay not represent the total actuall y occupying t he eastern Pacific Ocean , since the south-central and western portions are still poorly col lected. Many of the species were ori gina llydescribed and known only from the Atlantic Ocean , or from the Indo-Pacific region and fromnear New Zealand. Often these were represented by only a few specimens, frequently in poorcondition , and it was not possible to compare specimens from widely separate localities. Thus,there was seldom an indication as to whether those found in the eastern Pacific were differentor tr uly identical with those of distant waters , and , perhaps, were expatriates. An attempt hasbeen made to inc lude species which may conceivably occur in the eastern Pacific , large lybecause they are known to occur in water masses that imp inge on those of the  area of study.Predictabl y, several taxonomi c problems were encountered. One that I am presently un-able to solve involves at least seven apparentl y distinct forms , or species. Four of these conformreasonab ly well to Brauer ’s (1906) descri ption and fig u re of Di aphus fu lgens (from the tropicalIndian Ocean), and one may be that species; three other forms are very similar to D. r ef ines-quii (Cocco , 1838) , presently known only from the Atlantic Ocean. Two species described byGilbert (1908) and based onjuvenj les from near Nukuhiva , Marquesas, Diaphus nanus and D.agasst:z , the types respectively 17 and 21 mm long, also present problems. One of the fulg ens..

like forms may represent D. nan us , but I cannot at all place D. ago ssizi.
Fraser-Brunner( 1949) placed D. agassizi in the subgenus Hyperpho tops (= Lobianchi&,

apparently because of the presence of only a Dn , as described and fi gured by Gilbert. But , asshown by Nafpa kt i t i s ( I~,68 , very often diaphid fis hes of about 20 mm or less have only the Dnvisible, regard less of the ultim ate development of other head organs. It is thus quite probablet hat D. aga.s ’sizi should not be placed in that group having only a Dn , a character now consid-ered as confined to the genus Lobianchia. Indeed , t he patterns of body photophores are quiteunlike that of L. gemellarii , L. dofleini , or L. urolanzpa , although they are basically more like
those of the latte r species. I have seen no large specimens bearing only a Dn that conform to
the descri ption and figure presented by Gilbert (1908) for the diminutive holotype of D. ages-
sizi.

It is hoped that the obvious shortcomings and inadequacies of this effort on diaphid fishesof the eastern Pacific Ocean wil l induce others to undertake studies on this very interestingbu t quite exasperating group of fishes.
1

Lobianch ia
Gatti , 1903

Five VO, the first 3 usually in an ascending oblique line (VO 2 raised to level of VO :~ in onespecies). Luminous organs of head limited to a small , inconspicuous Dn. No luminous scales atPLO. A long supracaudal luminous gland present in adult males; a shorter , rather inconsp icu-otis i nfracaudal gland present in adult females. One Pol ; 4 Prc.
Key to species of Lobianchia

la. All upper photophores at or very near lateral line. First 3 VO not in a strai ght ascendingseries, VO~ raised to level of VO ,. Only 2 SAO photophores. First AOa highlyelevated L. urolamp alb. All photophores well below lateral line. First 3 VO in a strai ght , ascending series. ThreeSAO. First AOa not , or but l i t t le , elevated 2
93 
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2a. VLO about midway between pelvic origin and lateral line. Gill rakers
4 + 1 + 10 (Near L. gemellarii)

2b. VLO markedly nearer pelvic base than to lateral line. Gill rakers 5 + 1 + 12-14 3
3a. Pot about midway between lateral line and anal base, usually lower. SAO series straight

or slightly curved , the convexity directed anterodorsally. Prc evenly spaced, the last some-
times a little displaced posteriorly; Prc3.4 interspace always less than that between
Prc 1.3 L. gemelkerii

3b. Pol nearer lateral line than to anal base, the distance between the two two to two and
one-half times that between Pol and lateral line. SAO in a gentle arc, the convexity
directed posteroventrally. Prc3 4 interspace large , usually greater than , or at least equal to,
that between Prc1.3 L. dofleini

Lobianchia urolampa
(Gilbert and Cramer , 1897)

Fig. 79—Lobianchia urolampa , male, 84.0 mm.

Description
D. 15; A. 15; P. 14-15; AO 7 + 6; gill rakers 6 + 1 + 13-14, total 20-21; vertebrae 35(5

specimens).
L. urolampa is readily distinguished from other species of the genus by the high positions

of the PLO, VLO, SAO3, and Pol , all at or near lateral line. Other equally distinctive charac-
ters are the high and nearly equally elevated V02 and VO3, the highly elevated first and last
AOa, and the presence (apparently) of but 2 SAO. None of these characters are present in any
other known species of Lobianchia .

Supracaudal luminous gland rather short , filling half, or slightly more , of upper surface of
caudal peduncle; th is gland is shorter and much less robust than those of L. gemellarii or L.
dofleini; the 5 to 7 individual luminous scales are poorly defined and not delimited by lines of
pigment in the five males (69-87 mm) before me. I have seen no females and can offer no
information concerning infracaudal luminous glands.

L. urolampa was originally figured as having only 2 SAO, but Fraser-Brunner (1949)
figured 3. On the 10 sides before me there are but 2 SAO (Fig. 79). The first is almost directly
over VOm and a little less than midway between there and lateral line; the second is at lateral
line and slightly behind a line through V05 and SAO1. Gilbert and Cramer (1897, P1. 38, fig. 1)
show this configuration , but in the text (p. 408) stated “Supraanals 3, forming near ly a r ight-
angled triangle, with one of the spots above the hindmost ventral spot, the second immediately
below the lateral line, and the third nearly above the first anterior anal spot.” Such a confi gu-
ration as these authors described is unknown in the family Myctophidae , and it would seem
more reasonable to consider the posterior “spot” as an elevated AOa rather than a posteriorly
displaced SAO.
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Fraser-Brunner (1949) illustrated a third SAO (=SAO ) asjust above V05 and anterior to
the middle SAO, the 3 organs closely spaced; an elevated first AOa and the 5 VO are shown in
positions similar to those in Fig. 79 above. L. urolampa has no luminous scale at PLO—a
finding in agreement with the original descri ption. However , Fraser-Brunner figured this
scale.

Size: Largest of the five specimens before me, 86 mm. Gilbert and Cramer (1897) listed
“—a range for seven specimens of 2 1/2 to 4 1/2 inches.”

Least depth of capture: Clarke (1973) stated that adults were taken in bottom trawls at
depths between 124 and 190 m at ni ght. Clarke also listed juveniles (25-26 mm) take at ni ght
from “100?” m , near Hawaii.

Distribution: Kn own pri ncipally from the immediate area of the Hawaiian Islands.

Lobianch ia geme ulari l
(Cocco, 1838)

Fig. 80—Lobianchia gemellar ii , male , 40.2 mm.

Description
D. 17(16-18); A. 14(13-15); P. 11-13;A0 4-5 + 6 (5) , total 10-11;gill rakers 5 + 1 + 12

(11-14), total 18 (17-20); vertebrae 35 (34).
The characters given in the keys to L. gemellarii and L. dof leini (see above) are taken

largely from Nafpaktitis (1968) and appear adequate for determining the species as found in
the eastern Pacific Ocean , except for the following differences: In L. gemellarii from the
eastern Pacific , PLO is as much as three times nearer pectoral origin than to lateral line; Pol is
occasionally behind , rather than before or over end of anal base; and VLO ranges from about
two times nearer pelvic base than to lateral line to about midway between.

There also may be a difference in the structure of the infracaudal luminous gland in th at
females in good condition from the eastern Pacific have but 2 or 3 scales that form a short and
broad-armed “Y.” Nafpaktitis (1969, p. 14, fig. 4K) figured 6 scales for the Nort h Atlantic
form; it may be that some scales in the Pacific form have been lost , as there is some evidence of
erosion , but there is no evidence of additional luminous scales on the better specimens. The
supracaudal gland of a 30-mm specimen is evident but not fully formed.

Size: To about 70 mm (largest of nine specimens).
Least depth of capture: Clarke (1973) stated that in ni ghttime catches, only specimens 25

mm or less were taken above 100 m , those over 40 mm were taken from below 150 m , and
substantia l catches of larger fi shes were made as deep as 300 m .
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Distribution: The capture localities of L. gemellarii in the eastern Pacific indicate a
widespread distribution (Fig. 81), although the captures appear to be sporadic—a cir-
cumstance not readily explained. The few occurrences in the southeastern sector (including a
possible new form) are bolstered by the taking of2l specimens (24-59 mm) identified as L.
gemellarii in the area of3l°-34° S, 77°-91° W (Craddock and Mead , 1970).

Fig. 81—Capture localities for Lobianchia n. sp. (solid squares), L. g *’in.’lla r zi ,ipe n
squares), and L. dofleini (open circle..i.

Discussion
Three specimens, two males from the southeastern Pacific and one female from the Indian

Ocean , differ from L. gemellarii, as described above, in having VLO midway between lateral
line and pelvic base, rather than much nearer the latter , and having 4 + 1 + 10 gill rakers
instead of 5 + 1 + 12(11-14). The two specimens (48 and 60 mm) from the southeastern Pacific
have the supracaudal luminous gland typical of males of L. gemellarii. The Indian Ocean
specimen (59 mm) has an infracaudal gland similar to the “Y” of the female from the Pacific
Ocean.

At present, inadequate material of L. ge meUari i , in good condition , is available to deter-
mine the limits of variation in numbers of gill rakers and positions of PLO and VLO, or to state
whether these specimens are variants or represent an undescribed form.

Lob lanch ia dofle lni
(Zugmayer , 1911)

Description
D. 16; A. 13; P. 12-13; AO 5 (4-6) , total 10 (9-11); gill rakers 5 + 1 + 13 ( 14) , total 19 (20);

vertebrae 33-34.
This species is basically very similar to L. gemellarii; Pol is nearer lateral line than to end

of anal base and lies over or slightly before , but occasionally behind , that base. Last Prc far
back on caudal rays.
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Fig. 82— Posterior region of Lobianchia do/Zp ini , male, 35.0 mm.

Infracaudal luminous glands of females from the eastern Pacific appear to differ consider-
ably from those of Nort h Atlantic specimens. Those from the eastern Pacific bear no more than
4 small scales, 2 in line on each side of the median in the space between last AOp and first Prc;

• this pattern differs notably from the cluster of 7 scales shown for the North Atlantic form by
Nafpaktitis (1968, p. 14, fig. 4A). The supracaudal glands of males from both oceans are quite
similar.

Size: To 48 mm (largest of 60 specimens).
Least depth of capture: All specimens before me were taken in tows to 500 m or more.
Distribution: This species is apparently confined to the extreme southeastern Pacific

Ocean (Fig. 81). 1 have seen no other specimen among thousands of diaphid fishes from other
areas of the Pacific. Craddock and Mead (1970) reported the capture of 120 specimens in the
southeastern area at about 31°-34° S, 88°-93° W.

Diaphus
Eigenmann and Eigenmann, 1890

A phak ic I r i s
Space

F I
t Lens I

Ant I

O n \
I I

I I

Fig. 83— Head of a diaphid fish showing locations and terminology of characters used in
identi fication. No single species will bear all the characters shown.
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Always more than 1 luminous organ at orbital margin; these organs are of varied size,
shape, and arrangement, and are connected by a varyingly wide band of darkly pigmented
tissue. Supracaudal and infracaudal luminous glands absent. A luminous scale of varied size
and shape at PLO is present in most species. Five VO, the fir st 3 in ascending series; 4 Prc.

Key to species of Diaphus in the eastern Pacific Ocean
la. So present (Fig. 84A). Ant absent. Inner series of teeth of posterior portion of upper jaw

broad-based, the tips sharply recurved 2

Dn

~~~~~~~
© 

On

d Vn a So elongat ed sm o U
Vn Vn

(never occurr ing
4 t o g e t h e r )

• B

Fig. 84—Sketches of orbital regions of adult and young-adult diaphid fishes of
the eastern Pacific Ocean, showing four combinations of luminous organs and
their approximate locations.

lb. So absent. Ant absent or present (Fi g. 84 B, C, D). Inner series of teeth of upper jaw
straight or slightly curved. If (rarel y) slightly broad-based and recurved, it is to a much
lesser degree than in those species having an So 9

2a. Pupil essentially round , no prominent (aphakic) space between lens and iris. Luminous
organs of head small , always well separated 3

2b. Pupil elongated horizontally or vertically, a prominent (aphakic) space usually present
anteriorly between lens and pupil (Fig. 83). Luminous organs of head variable in size, not
necessarily well separated 4

3a. Dn, Va, and So small , about equal in size, connected by a thin strand of dark tissue. Body
• photophores large, very closely spaced , the upper series low on body. SAO series in an
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oblique line with V05. Luminous scales at PLO large, the tissue in short wavy lines or
convoluted D. anderseni

3b. Dn small but prominent; Vn minute*. So larger than Dn or Vn , very much enlarged in
males, wedge-shaped, the apex anteriorly, filling space between upper jaw and orbita l
margin and extending to about under hind margin of orbit; So of females much shorter
than in males, elli ptical. SAO on level of last 2 VO. Luminous scale at PLO small and
thin , the tissue appearing as vertical striations D. diadematus*

4a. First AOa not or but very slightly elevated. Posterodorsal margin of operculum moder-
ately angulate 5

5a. So behind vertical fro m posterior margin of pupil. No luminous scale at PLO 6
5b. So before vert ical of posterior margin of pupil. Pupil more or less elongated horizontally.

Luminous scale at PLO 7
6a. Pupil vertically elongate; a notable space usually present ventrally between lens and

iris. Orbit large, 58-60% of upper jaw. So surrounded by and separated from Va by dark
pigment, A large, profusely ramified melanophore immediately posteroventral to So.
Body deep, robust , its depth about 34% of SL. Photophores of upper series very low on
body. Caudal peduncle short , deep. Vn long, underlying most of orbit , narrow in females,
much widened in males; So a small knob at end of Vn D. brachycephalus

6b. Pupil round , no appreciable space ventrally between lens and iris. Orbit about 50% of
upper jaw. So not surrounded by or separated from Vn by dark pigment. No large

• melanophore posteroventral to So. Very similar to D. brachycephalus (6a) but body less
deep and robust , its depth about 2 2-24% of SL D. richardsoni

7a. Caudal-peduncle length about 22-24% of SL, its depth 48% (44-51%) of its length. Lumi-
nous scale at PLO about half the pupil in size, the tissue in short, wavy lines radia t ing
away from PLO D. theta

7b. Caudal peduncle very short and deep, its length 12-13% of SL, its depth 68% (65-71% ) of
its length. Luminous scale at PLO half or less the size of pupil , the tissue in short, wavy,
laterally directed lines D. longleyi

8a. Posterodorsal margin of opercle notably angulate and recurved. Gill rakers 5-6 + 1 +
12-13; AO 5-6 + 3-4 (rarely 5). Luminous scale at PLO small , the tissue appearing
convoluted or granular D. molli.s

8b. Posterodorsal margin of operculum only moderately angulate and very little if at all
recurved. Gill rakers highly variable in number, totals ranging from 13 to 27. Luminous
scale at PLO large and prominent; absent in one form .. .D. fu lgens-raf inesquii (a complex)

9a. Ant absent (a tiny photophore-like and pigment-ringed luminous dot, present in some
species above and ofte n in contact with Dn , is not to be interpreted as an Ant). Pupil
essentially round 10

9b. Ant present. Dn and Vn conti guous 25
lOa. Dn and Vn widely separated 11
lOb. Dn and Vn contiguous or confluent 16
h a .  Vn elongated. Dn and Vn widely separated (Fig. 84B) 12
lib. Vn small, not elongated. Dn and Vn widely separated (Fig. 84B) 13
12a. Vn smooth on dorsal surface. Vn very much enlarged in males, wedge-shaped , the apex

anteriorly, filling space between upper jaw and orbital margin and extending to about
• under hind margin of orbit D. diode matus

12b. Dorsal surface of Vn bearing 4 or 5 luminous dots embedded in a heavy streak of dark
pigment and protruding into orbital rim. Vn long and slender in females, much more
massive in males, extending under much of orbital rim. SAO on level of last 2 VO.

5D. diade rnatus may be more properly placed in that group having the fln and Vn widely separated (couplet III and
connected by a strand of dark tissue bearing one or more dots of luminous tissue. However , one of these dots is often
enlarged and may be interpreted asa small Vn, and the larger posterior organ as an So
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Luminous scale at PLO about one and one-half to one and three-fourths the size of pupil ,
the tissue in intermittent , rather horizontal lines D. izit keni

13a. Dn and Vn both very small , inconspicuous; Vn at anteroventral margin of orbit. PLO
near lateral line. AOa~ not or but slightly elevated; last AOa often slightly elevated. SAO
distinctly angulate ; SAO1.2 interspace half or less that of SAO2.3. Luminous scale at PLO
about size of pupil , the tissue in more or less vertical lines D. du merili

13b. Dn and Vn small but conspicuous , Va somewhat the larger , more or less rounded , occa-
sionally protruding into orbital rim , a littl e before vertical from hind margin of orbit ....h4

h 4a. Vn rounded or horizontally elliptical. AOai seldom elevated by more than half its diame-
ter above level of A0a2. PLO nearer pectoral origin than to lateral line; VLO midway or
lower between pelvic origin and lateral line. SAO3 and Pol two to four diameters below
lateral line; SAO interspaces nearly equal. No luminous scales at any photophore other
than PLO, this scale three to four times larger than PLO, the tissue in wavy, roughly
vertical lines D. termoph ilus

14b. Vn triangular. First AOa elevated to about level of SAO2 15
15a. Small mounds of pigmented tissue protruding into ventral margin of orbit anterior to Vn.

Luminous scales adjacent to PLO, VLO, SAO3, Pol , and Prc4. Total gill rakers 24-25
(2 2-26) D. trac hops

15b. No small mounds of pigmented tissue anterior to Vn. A luminous scale present only at
PLO. Total gill rakers 22 (2 1-23) D. similis

16a. One or more of the last few AOp elevated , the last usually the highest. PLO and VLO
much nearer lateral line than to pectoral and pelvic bases. Prc interspaces increasingly
wider. Luminous scale at PLO about the size of pupil , the tissue in short , somewhat
vertical lines D. regani

- • 16b. Last few AOp photophores on same level as others h7
17a. Total gill rakers 13-14 (4 + 1 + 9 (8) ). PLO below level of VLO and slightly nearer

pectoral base than to lateral line; VLO slightly nearer lateral line than to pelvic
base. SAO3 well behind a line through the almost vertically placed SAO1.2. Luminous
scale at PLO small , 0.50 to 0.75 in pupil , the tissue in wavy or convoluted lines directed
posteriorly D. pro blematicus

17b. Total gill rakers 16 or more 18
18a. SAO3 and Pol two or more of their diameters below lateral line 19
18b. SAO3 and Pol at or very near lateral line 20
19a. V03 always below a line through PLO, VLO, and SAOz . SAOi on same level as last 2 VO.

Vn of males not extending up behind Dn and displacing it forward. Luminous scales at
PLO roughly ovoid horizontally, slightly larger than pupil , the tissue in long, nearly
vertical lines D. j enseni

19b. V03 on a line through PLO, VLO, SAO2, and A0a1 (AOa 1 very rarely not elevated). SAO 1
4 its diameter above level of last 2 VO. Vn of males with an occasionally isolated lobe

extendi ng up behind Dn and displacing it forward; this lobe of Vn then resembles an Ant.
Vn of females often not quite conti guous with Dn. Luminous scale at PLO as large as,
often slightly larger than , pupil , the tissue in long, near ly vertica l li nes D. pacif icus

20a. Posterodorsal margin of operculum strongly lobed , recurved, weakly serrate in adu lts.
Dn of both sexes large , half or more the vertical diameter of orbit. Body photophores
notably small. I-lead deep, 80-85% of its length. Luminous scale at PLO sli ght ly larger
than pupil , the tissue convoluted D. lucidus

20b. Posterodorsal margin of operculum not strong ly Lobed 21
21a. First 3 Pt-c closely and rather evenly spaced , the fourth wide ly separated 22
21b. All Prc separated by two or more diameters , the spacing often becoming progressively

wider 23
22a. PLO nearer pectoral base than to lateral line; VLO usually nearer lateral line than to

pelv ic base, but sometimes midway between. SAO2 and A0a 1 well below a line through
PLO and VLO. Dn expanded to over nasal apparatus , particu larly in males. Luminous
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scale at PLO two or three times PLO in size, the tissue in short , irregular , somewhat
vertical lines D. malayanus

22b. PLO always, VLO usually, nearer lateral line than to pectoral and pelvic bases. SAO2
and A0a1 usually above, rarely on , a line through PLO and VLO. Dn of males much
enlarged, that of females small. Luminous scale at PLO somewhat rectangular , about as
large as pupil , the tissue convoluted D. garmani

23a. PLO usually much nearer pectoral base than to lateral line; VLO always nearer lateral
line than to pelvic base. A line through SAO1.2 usually passes before SAO3. Dn not
expanded to over nasal rosette. Anterior end of frontal supraorbital bone produced into a
strong, forward-directed spine. Luminous scale at PLO somewhat triangular , half or
more the size of orbit , the tissue convoluted near center but in closely spaced, more or less
parallel lines near margin D. splendidus

23b. PLO and VLO about on same level , both slightly nearer lateral line than to pectoral and
pelvic bases, or about midway between. No AOp over anal base 24

24a. PLO and VLO much nearer lateral line than to pectoral and pelvic bases. A0a1 often over
A0a2. Dn of males (only) expanded to over nasal rosette. Luminous scale at PLO slightly
larger than pupil , the tissue in short , nearly vertical lines D. schmidti

24b. PLO and VLO only slightly nearer lateral line than to pectoral and pelvic bases, or about
midway between. AOa usually over or distinctly behind A0a2. Luminous scale at PLO
triangular , slightly larger than pupil , the tissue in closely spaced, wavy lines radiating
away from PLO D. signatus

25a. Ant present. Inner row of teeth of lower jaw much enlarged , curved, rather widely and
evenly spaced. PLO a little above level of VLO and nearer lateral line than to pectoral
base. VLO slightly nearer pelvic base than to lateral line. SAO3 and Pol at lateral line.
Prc progressively more widely spaced. Luminous scale at PLO about half the size of pupil ,
the tissue in long, vertical lines D. f r agilis

25b. Inner row of teeth of lower jaw not notably enlarged 26
26a. Head considerably longer than deep 27
26b. Head short , about as deep as long 32

• 27a. Ant much elongated and narrow , extending back under supraorbital bone to near hind
margin of pupil. Dn small; Vn separated from Dn and extending under orbital rim to
about midpupil. PLO much nearer pectoral base than to lateral line. VLO about midway
between pelvic base and lateral line. Luminous scale at PLO large , roughly triangular ,
nearly filling space between PLO and pectoral fin , the apex rounded , the tissue finely
convoluted D. adenomus

27b. Ant round or somewhat triangular 28
28a. 5A03 and Pol two to three of their diameters below lateral line 29
28b. SAO3 and Pol at lateral line 30
29a. Orbit about 3 in upper jaw. Dn small , not extending over nasal apparatus or to near

median ethrnoid crest. Gill rakers short and heavy, total rakers 19 (18-20). Luminous
scale at PLO about half the pupil in size, the tissue convoluted D. coeru leus

29b. Orbit about 2 in upper jaw. Dn large, ex tending over nasal apparatus nearly to median
ethmoid crest. SAOI low , slightly above level of VO~. First AOa elevated to above level of

• “A02 . Gill rakers long and slender; total rakers 25-26 (24-27) . Luminous scale at PLO no
‘ore than twice the size of PLO, the tissue in wavy lines radiating from a point on

anterior margin of scale D. rol/ bolini
30a. Vn elongated posteriorly, extending below hind margin of pupil. PLO much nearer lat-

eral line than to pectoral origin. Luminous scale at PLO about half the pupil in size, the
tissue nearly horizontally striated , the scale thin and frag ile D. chrysorhynchus

30b. Vu not elongated posteriorly but barely extending under anterior margin of pup il . PLO
about midway between lateral line and pectoral ori gin 31

31a. Least depth of caudal peduncle 54% (52-55% ) of length of peduncle. Body rather robust ,
i ts depth at pectoral ori gin 24% (23-25) of SL. Total gi ll rakers 28 (26-29) . Luminous scale
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at PLO elliptical to triangular in shape, its length slightly greater than diameter of
pupil , the tissue nearly vertically striated D. elucens

31b. Least depth of caudal peduncle 41% (40-42% ) of length of peduncle. Body rather slender,
its depth at pectoral origin 20% (19-21) of SL. Total gill rakers 25-26. Luminous scale at
PLO vertically elliptical in shape , its length slightly greater than diameter of pupil , the
tissue nearly horizontally striated D. gigas

32a. Vn not reaching to under orbital rim. SAO3 and Pol several of their diameters below
lateral line. PLO and VLO about midway between lateral line and pectoral and pelvic
bases. Posterodorsal margin of operculum moderately lobed and recurved. Photophores
notably small. Luminous scale at PLO nearly equal to vertical diameter of pupil , the
tissue in short , vert ical l ines D. ostenfeldi

32b. Vn greatly elongated to under orbital rim and ending in a distinct knob about under hind
margin of pupil. SAO3 and Pol at lateral line. PLO and VLO much nearer lateral line
than to pectoral and pelvic origins. Posterodorsal margin of operculum strongly lobed
and recurved. Photophores notably small. Luminous scale at PLO about half the pupil in
size, the tissue convoluted D. metopoclampus

Diaphus dumeriHi
(Bleeker, 1856)

Fig. 85—Diap hus dumerilii , female, 58.0 mm.

Description
The following data are taken from specimens from off Cabo Corrientes, Cuba.
D. 14; A. 15(16); P. 12-13; AO 7 (6) + 5 (6) , total 12(13); gill rakers 6 + 1 + 14 (six

specimens); vertebrae 36 (35-37).
Dn and Vn of females small , inconspicuous. Dn of males much enlarged dorsally , andr elongated, reaching to about lower margin of nasal apparatus; Vn of males tiny. PLO much

nearer lateral line than to pectoral base; VLO about midway between pelvic base and lateral
line. First AOa not elevated , last AOa but slightly so.

Size: To about 80 mm.
Least depth of capture: At surface at night.
Distribution: This species was not found among the extensive material examined for this

study, and its occurrence in the eastern Pacific is doubtful , although Beebe and Vander Pyl
• (1944) reported it from off Acapulco, Mexico , and Fowler (1928) reported it from near Hawaii;

• the type locality is in the Malay Archipelago. Nafpaktitis (1968) reported the species as
abundant in the tropical North Atlantic. Diaphus dumeril ii is either very rarely taken in the
eastern Pacific or the identifications fro m there are erroneous.
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Diaphus termoph Hus
(Táning, 1928)

Fig. 86—Diaphus ter mop/zilus , female, 48.0 mm.

Description
D. 13-14; A. 15-16; P. 12-13; AO 5-6 + 4-5, total 10 (9-11); gill rakers 7 (6-8) + 1 + 12-13

(14), total 20-21 (19-22); vertebrae 35.
PLO about over pectoral origin , or slightly behind, and much nearer that origin than to

lateral line . VLO variously over bases of inner pelvic rays or on a point between there and base
of outer ray. SAO series usually straight, occasiona lly slightly curved or angulate , and evenly
spaced; SAO2.3 interspace usually no more than a half (rarely a full) photophore diameter
wider than that between SAOI.2. SAOI about half its diameter above level of VO~. First and
last AOa elevated above level of adjacent AOa by about half their diameters, seldom by more.

Dn usually smaller than Vu , not deeply embedded. Vn variable in form (see Discussion) ;
several t iny dots of luminous (?) tissue are li ghtly embedded in a thin streak of dark tissue
anterior to Vn along anteroventral margin of orbit. Luminous scale at PLO small , somewhat
elongate, weakly formed, the tissue in almost vertical , slightly wavy lines.

Size: To about 50 mm.
Least depth of capture: To 100 m at night.
Distribution: In the eastern Pacific Ocean D. termophilus appears to be confined to the

equatorial region (Fig. 87). Clarke (1973) did not report the species from near Hawaii. Appa-
rently D. termophilu s occurs near Australia , for J. R. Paxton (personal communication) stated
that specimens at the Sydney Museum were D. termophilus rather than the related species D.
trachop8 and D. similis.
Discussion

Specimens of Diaphus termop hilus from the eastern Pacific Ocean agree rather well with
the diagnosis of the species given by Nafpaktitis (1968), based on North Atlantic material ,
except in numbers of gill rakers; that author listed 8 (rarely 9 or 7) + 15 (14-16) , total 23-25
(rarely 26). The somewhat higher count of gill rakers for the North Atlantic material may
indicate a specific difference, but until  further studies are made , the name termophilus is
retained for these specimens from the eastern Pacific Ocean.

In addition to the possible interocean differences, there is an interesting variation in
structure of the Vn in Pacific specimens. Two basic forms of Vn occur: One (Fi g. 88, Form A) is
rather full bodied and horizontally elliptical , the tissue in rather coarse horizontal striat ions,
the general aspect closely resembling the Vn shown by Nafpaktitis (1968, p. 56, fig. 32). A• second type of Vn (Fi g. 88, Form B) is vertically elli ptical , finel y st riated horizontally, and does
not fill the total space in the outline of the organ , the posterior area usually being covered with
a thin layer of reflective tissue. Specimens with the Vu as in Form A were taken in the eastern
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Fig. 87—Capture localities in the eastern Pacific Ocean for Diaphus trachops (solid circle), D. similis (open circles). D.
termophilus (open and solid triangles—see text), and D. lutkeni (open squares). A locality for D. frachops , near
Monterey, California, is not shown.

equatorial area , and those of Form B in the more central portion. An insufficient number of
specimens in good condition were available to resolve this intriguing problem.

FORM A
F O R M  B

premaxil lary 
____________________

2 m m
Fig. 88—Two forms of Vn of Diaphus termophilus found in the eastern Pacific Ocean.
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Diaphus simiHs
Wisner , 1974

Fig. 89—Diap hus simil is , holotype , 72.2 mm. From Wiener (1974 , p.7 . fig. 4) .

Description
D. 14; A. 15-16; P. 12-13(14); AO 6(5-7) + 5 (4) , total 11(10-12); gill rakers 7 (6-8) + 1 +

14( 13-15) , total 22 (21-23); vertebrae 35 (34-36).
D. si,nilis is very similar to D. trachops . It differs primarily in that Vu is more rounded or

vertically elli ptical (Fi g. 90 B), an d the streak of darkly pigmented tissue containing the

Fig, 90—Vn of (A )  biapha~ troehops and B) D. si rni l us , and associated minute dots
of whitish t i~ uic embedded in the darkly pigm~’nU’d tis ~ iu ~~ ventral margin of
orbit.
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minute dots of whitish tissue anterior to Vu is not bulged upward above these dots, or at best
any bulges are extremely minute and difficult to perceive. Also, D. similis has a scale of
luminous tissue only at PLO, and has fewer gill rakers. AOa , is seldom elevated to the level of
SAO2, and the last AOa is somewhat less elevated than that of D. trac hops .

Size: To about 72 mm.
Least depth of capture: To about 170 m at night.
Distribution: D. similis is known only from a small area of the eastern tropical Pacific

Ocean bounded by about 04°-10° N, 87°-i 19° W (Fig. 88, open circles).

Diaphus trachops
Wisner, 1974

Fig. 91—D iaphus trachops , holotype, 63.5 mm. From Wiener (1974, p.5, fig. 2).

Description
D. 14; A. 15(14-16); P. 12(11-13); AO 6 (5-7) + 5-6, total 11(10-12); gi ll rakers 8(7-9) + 1

+ 15-16(14-17) , total 24-25 (22-26); vertebrae 34-35.
Dn small, round , deeply recessed. Vn prominent , triangular , about twice as large as Dn

and protruding into orbital rim. The luminous tissue of Vn is vertically striated . Anterior to
Vn, and embedded in a band of dark tissue, are 4 or 5 minute dots of whitish tissue (probably
luminous); the pigmented tissue above these dots bulges upward in small domes that protrude
slightly above orbital rim (Fig. 90 A) and are evident in specimens as small as 22 mm , but not
in one of 15 mm. These protrusions, although much less prominent , resemble those that project
notably from the Vn into the orbital rim of Diaph us luetkeni. AOa , elevated to level of 5A02;
last AOa elevated to a line through V03, SAO2, and A0a1. PLO slightly below midway be-
tween lateral line and pelvic ori gin. Small scales of luminous tissues immediately posterior to
PLO, VLO, SAO3, Pol, and Prc4.

Size: To about 64 mm.
Least depth of capture: To 100 m at night.
Distribution: Most specimens have been taken near Oahu , Hawaii (Fi g. 87, solid circles).

One specimen known from near Monterey, California (not shown in Fig. 87), may be a stray.
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Diaphus luetken l
( Brauer , 1904)

Fig. 92—Diaphus lutkeiu . male. 54.6 mm.

Description
D. 16; A. 15(16); P. 11;A0 6 (5-7) + 5 (4-6) , tota lll( 10- 12) ; gill rakers 6-7 + 1 + 14

(13-15), total 22 (20-23); vertebrae 35 (34-36).
SAO in a straight or very slightly angulate line , the SAO2.3 interspace nearly twice that of

SAO1.2. First AOa elevated to about level of SAO2. Dorsal and anal bases overlap considerably.
The elongated Vn of females is much narrower than that of males (Fig. 92) but h3s distinct ,
though usually smaller, “knobs” protruding in to the orbital rim.

Size: To about 60 mm.
Least depth of capture: To about 90 m at night.
Distribution: In the eastern Pacific , D. luetkeni is known only from a rather narrow sector

of the tropical area (Fi g. 87); it has not been taken in the extreme eastern sector despite
considerable collecting effort ,

Diaphus diadematus
Taming, 1932

Fig. 93—Diaph us diadema~us . ma le. 24.0 mm.
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Fig. 94—Diaph us diadematus. (A.) Head of adult female, (B.) Head of adult male.
Note pronounced sexual dimorphism. From Táning (1932, p. 137, fig. 9).

Description
D. 13-14; A. 13-14; P. 10-12; AO 5 + 5; gill rakers 5 (4) + 1 + 10(9) , total 16(15); vertebrae

33 (34).
PLO a little nearer pectoral base than to lateral line and before a vertical from that base;

VLO much nearer lateral line than to pelvic base. SAO1 on level of last 2 VO; SAO spacing
about equal. The first 3 Prc nearly on same level , the third sometimes slightly raised; Prc4
usually well separated from the rest and nearer lateral line than to ventral profile of caudal
peduncle. The very large Vn of males is immediately diagnostic (Fi g. 94 B); the small Vn of
females (Fig. 94 A) is ovate and under posterior half of orbit. A streak of dark tissue extends
along margin of orbit between Dn and Vn and bears one or more tiny dots of luminous tissue,
one of which may be enlarged to resemble a third organ; the posteriormost organ may then
erroneously be interpreted as an So.

Size: To 33 mm , largest of 28 specimens; it may be a small species.
Least depth of capture: To 500 m at night.
Distribution: Probably circumglobal , mainly in southern waters. It is also known from the

Atlantic and Indian Oceans near South Africa and from the Java Trench and Celebes Sea (060
N).
Discussion

The placement of Diaph us diadematus in the genus appears to depend on the degree of
development and prominence of one of the luminous dots between the Dn and Vn. Fraser-
Brunner (1949) considered such a dot to be a Vn and placed the species in that group having an
So; he stated, “Posterior Vn larger than anterior one, the two separate from each other and
from Dn.” Of the 28 specimens before me , only five have this dot sufficientl y developed to be

• readily visible and subject to misinterpretation; the dot is quite tiny and barel y visible on the
remaining specimens.

Regardless of the degree of development of this luminous dot , I believe the proper place-
ment of the species to be nearer Diaph us luetkeni than to those species having a bona-fide So,
because the elongated Vn of males of D. diadematus is more akin (albeit quite different) to
that of D. luetkeni. Also, SAO I is on level of last 2 VO, a character common to D. luetkeni, D.
termophilus , D. trachops and D. similis, but not found among those species having an So.
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Diaphus garman i
Gilbert , 1906 

Fig. 95—D iap hus garrnoni , female, 51.6 mm .

Description
D. 15(14-16); A. 16(15-17); P. 11 (10-12); AO 7 (6-8) + 5 (4-6) , total 12( 11-14); gill rakers 7

(6-8) + 1 + 13(14) , tota l 20(19-21); vertebrae 35 (34-36).
Prc series not widely spaced; Prc3.4 interspace about twice those between Prc 1.2 and Prc2.3.

A small , round luminous organ lies above and sli ghtly behind Dn; this organ is found also in
D. pro blematicus and D. splendidus (following) . Dn of males larger and more clearly defined
t han Dn of females. Vn larger than Dn in females, but of equal size or smaller than Dn in

- 
. 

males.
Size: To about 55 mm.
Least depth of capture: Readily di p-netted at night and taken at 250 m or less in daytime.

Nakamura (1970) reported hundreds of thousands of D. gar inani at the surface at night at
Christmas Island.

Distribution: Known from about 30° 5, 80° W, northerly to about Acapulco , Mexico , wes-
terly to Hawaii , and toward Japan to about 35°-40° N , 165° E (Fi g. 96).

Diaphus probiem aticus
Parr, 1928

Fig. 96—Diaphus probkrnat icus, male , 50.8 mm.
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Fig. 97—Capture localities in the eastern Pacific Ocean for Diaphus garma n i (open
triangles), D. schmidti (open circles), D.je nseni (solid squares), and D. ma layanus (solid
circles).

Description
D. 16; A. 17; P. 12; AO 6 + 4-5; gill rakers 4 + 1 + 9 (8) (the lowest count of any known

• diaphid species); vertebrae 35.
Only four specimens were available for study ; these all had the low gill raker count , but

the PLO appears to be higher than that shown by Parr (1928) and by Nafpaktitis (1968) for
specimens from the North Atlantic. One large and one small specimen had the SAO2 set
behind a line through SAO 1.2, a pattern similar to that found in D. splendidus and D.
coeruleus. One AOp over anal base. Dn and Vu of about equal size and connected by a thin
streak of luminous tissue close to orbital rim; Vu of males somewhat larger than that of
females.

Size: To about 80 mm.
Least depth of capture: To 180 m at night.
Distribution: In the eastern Pacific this species is known only from about 06° N to 10° S

along 135° W.

I
110

- - - - • .

~ 

--~~ 
.
~~~~~~~~~ 

-
~~~~-



Diaphus sp Iendidus
(Brauer , 1904)

7 I

S.
’., ,

I

• Fig. 98—D iap hus splendidus, male, 84.5 mm.

Description
D. 14-15; A. 16; P. 12-13; AO 6(7) + 5-6 (4), total 11 (10-12); gill rakers 5 + 1 + 12 (11),

total 18(17); vertebrae 35-36.
Anterior end of supraorbital ridge produced into a prominent, sharp point , a development

not known in other diaphid species. If these points are broken off , the blunt , somewhat ragged
stubs are diagnostic. SA01 2 interspace slightly less than that of SAO 2.3. Prc interspaces prog-
ressively wider. AOa 1 at least its diameter before second AOa and often elevated nearly to
level of SAO2. Dn and Vn of males a little larger than those of females.

Size: To 90 mm.
Least depth of capture: To 90 m at night.
Distribution: In the eastern Pacific this species is known only from a few specimens taken

in an area from about 08° N to 12° S and 119° Wto 162° W.

Diaphus schmldtl
Taming, 1932

-

~~

Fig. 99—Diap hus schmidti. From Tining (1932, p. 139, fig. 11).

Description
D. 15-16; A. 16; P. 10-11; AO 6 (5-7) + 5 (4-6), total 11(10-12); gill rakers 5-6 + 1 + 12

• ( 11-13) , total 18-19(17-20); vertebrae 35 (34-36).
SAO series slightly angulate ; the fi rst two SAO in a nearly straight line with VO~; SÃO2.3

interspace nearly twice that of SAO 1.2. A line through PLO-VLO usually passes above SAO2
and A0a1; a line through SAOI.2 passes through or a little behind V05. First AOa elevated to
nearly over second AOa and about on level of SAO2. Prc interspaces progressively wider. Dn
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and Vn of females small , about equal in size, confluent behind nasal apparatus; both much
enlarged in males , the Dn resembling that of D. malayan us. Eye small , about 5 in head.

Size: To about 40 mm.
Least depth of capture: To 100 in at night.
Distribution: In the central and eastern Pacific Diaphus schmidti has been taken in a

rather narrow band extending from Hawaii southeasterly to about 15° S, 104° W (Fig. 97). Its
pattern of capture localities is very similar to that of Diaphus jen seni . The type locality is
north of Samoa.

Diaphus regani
Tâning, 1932

Fig. 100—Diap hus regani. From Táning ‘1932, p. 140, fig. 12).

Description
• D. 16 (15- 1 7) ; A. 16-17; P. 10-11; AO 6 (5-7) + 5-6, totaL 12(10-13); gill rakers 7(8) + I +

13 (14) , total 21 (22); vertebrae 36 (35-37).
The elevation of the last few AOp will immediately justify this species. Dn and Vn but

little larger in adult males than in adult females. First AOa elevated nearly to level of SAO2and to nearly over second AOa. SAO series in a very steep line which passes sl ightly behind
VO~.

Size: To about 60 mm.
Least depth of captur e: To 50 m at night.
Distribution: Type locality, New Caledonia. In the eastern Pacific , D. regani is known

only from the equatorial region south of Hawaii between 150° and 160° W.

Diaphus jensen i
Taning, 1932

Fig. 10l—D iaph usj en.qenj , male , 375 mm.
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Description
D. 14-15; A. 14-15; P. 10-11; AO 6 (5-7) + 5 (4-6), total 11 (10-12); gill rakers 6(5) + 1 + 13

(14) , total 20(19-21); vertebrae 35.
PLO much nearer pectoral base than to lateral line; VLO about midway between pelvic

base and lateral line. SAO3 one diameter , Pol and upper Prc two diameters, below lateral line.
First 3 Prc low and closely spaced, the fourth widely separate and usually much farther back
on base of caudal fin. Neither Dn or Vn much enlarged in males.

Size: To about 40 tam.
Least depth of capture: To 85 m at night.
Distribution: In the central and eastern Pacific D.jenseni has been taken only in a rather

narrow band extending southeasterly from near the equator at about 165° to 110° W between
10° to 20° S (Fig. 97). Apparen tly it does not occur north or east of these limits. The type
locality is north of New Guinea.

Diaphus maiayanus
Weber, 1913

Fig. 102—Diaphus maloyanus , male, 31.4 mm .

Description
D. 15(14-16); A. 15; P. 11 (10-12); A0 6 (5-7) + 4(5) , total 10( 11); gill rakers 6 + 1 + 12

(13), total 19 (20) ; vertebrae 34 (35).
PLO and VLO much nearer pectoral and pelvic bases than to lateral line. SAO:,, Pol , and

upper Prc at lateral line: Prc3.4 interspace equal to or greater than that between Prc, and Prc3.
SAO in a steeply oblique straight line. AOa elevated to level of SAO2.

Size: To 30 mm.
Least depth of capture: To 85 m at night.
Distribution: In the eastern Pacific , D. malayanus is infrequently taken in equatorial

waters between about 105° and 165° W (Fig. 97). The type locality is in Banda Sea.
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Diaphus pacificus
Parr, 1931

Fig. 103—Diap hus pacificus . male, 31.8 mm.

Description
D. 14(13-15); A. 12(11-13); P. 10 (9); AO 4-5 + 4 (5) , total 8-9(10); gill rakers 7 (6-8) + 1 +

13 (12-14), total 20 (19-22); vertebrae 32 (31-33).
PLO and VLO respectively much nearer pectoral and pelvic bases than to lateral line.

SAO3, Pot , and upper Prc two or three diameters below lateral Line. First Aoa slightly elevated
to about its diameter below level of SAO2; last AOa often slightly elevated. Prc usually evenly
spaced, but the Prc3 4 interspace may be a little greater than the rest. Vn larger than Dn , often
with a dorsal lobe that extends up behind Dn , particularly in males; this lobe of Vn may then
be misinterpreted as an Ant. Luminous scales at PLO large, nearly filling space between PLO
and pectoral fin , the tissue in rather straight vertical lines.

Size: To about 35 mm.
Least depth of capture: To 90 m at night.
Distri bution: Apparently confined to the eastern tropical Pacific (Fig. 104); it has not been

taken elsewhere.
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Fig 104—Captu,e loc.lit icu fur Dmphus pacifleus -
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Diaphus signatus
Gilbert , 1908

S
, I

7

• Fig. 105—Diap hus signatus , male, 49.5 mm.

Description
D. 15(16); A. 15(16); P. 11-12; AO 6(7) + 4 (5); gill rakers 6(7) + 1 + 14 (15); vertebrae

35-36.
Body elongate, its depth about 5.5 in SL. SAO3, Pol, and upper Prc at or very near lateral

line. SAO 2.3 interspace twice that ofSAO1 2. SAO series usually straight, forming a line with
VO5. First AOa elevated to about over , often distinctly behind , the second. Prc interspaces
progressively wider , in a flattened curve , the last nearly over bases of caudal fin rays.

Size: To about 60 mm.
Least depth of capture: To 90 m at night.
Distribution: In the central and eastern Pacific Diaphus signatus is known only from near

the equator between about 165° and 134° W. One occurrence is known fro m about 11° S. 126°
W. The type locality is Nukuhiva Island, Marquesas.

- - Diaphus lucidus
(Goode and Bean, 1896) 

L~ii~i~iiiE7~Eiiiiii
Fig. l06— Diaphus lucidus , male, 74.0 mm.

Description
D. 18(17-19); A. 17-18; P. 11-12; AO 7 + 5 (4-6) , total 12(11-13); gill rakers 5-6 + I + 11

(10-12) , total 18(16-19); vertebrae 36 (35-37).
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SAO2.a interspace one and one-half to two times that of SAO,.2; SAO series in a steeply
oblique, usually straight line that passes well behind V05. AOa elevated to about level of
SAO2; last AOa but little elevated. Prc interspaces progressively wider, the last 3 in a nearly
straight , oblique line. Luminous scale at PLO about three-fourths the vertical diameter of
orbit , the tissue convoluted. Dn large, expanded to ethmoidal crest and of about equal size in
both sexes; Vn extending posteriorly to under orbital margin and upward to Dn behind nasal
apparatus; much of the Vn is covered by a heavy band of dark pigment. Dorsal origin usually
somewhat before pelvic origin; bases of dorsal and anal fins and of anal and adipose fi ns
overlapping.

Size: To 78 mm in eastern Pacific. A 118-mm specimen has been taken in the southeastern
Atlantic Ocean.

Least depth of capture: To 175 m at night.
Distribution: In the eastern Pacific eight specimens have been taken from an area from

01° S to 16° N and 130° to 137° W; one specimen known from 26° 14.0’ N , 1410 34.5’ W, and one
from 03° 25’ N , 126° 00’ W. The type locality is in the northeastern Atlantic Ocean.

Diaphus frag il ls
Tdning, 1928 S

Fig. 107—Diap hus frag ilis , male, 84.0 mm.

Description
D. 17-18; A. 17(16-18); P. 11 (12); AO 6 + 5 (4), total 11(10); gill rakers 5-6 + I + 12

( 11-13) , total 19(18-21); vertebrae 35 (36).
Inner row of enlarged , rather widely spaced teeth on the lower jaw are immediately

diagnostic of this species, even for specimens &s small as 20 mm. PLO a little above midway
between lateral line and pectoral origin; VLO about midway, occasiona ll y sl ight ly lower ,
between lateral line and pelvic origin. SAO2.3 interspace about one and one-half times that of
SAO, 2. SAO series in a nearly straight, steeply oblique line; SAOa and Pol at lateral line. First
and last AOa elevated. VO~ an d SAO,., form gentle curve. Prc interspaces progressively wider.
Operculaz- margin tapers to sharp point under PLO. Ant of males usually slightly larger and
more sharply delineated than that of females.

Size: To about 90 mm.
Least depth of capture: To 100 mat  night.
Distribution: Known in eastern Pacific Ocean from about 23° S, 91° W, to the Hawaiian

islands and south to the equator. I have seen two specimens fro m about 40° N, 164° W (Fi g.
108).
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Fig. 108—Capture localities in the eastern Pacific Ocean for Dwphus fragihs (open tr iaflgl esl . D. gigas .olid
squares), D. elucens (open squares I, and D. rolfbolani Iopen circlec).

Diaphus co rulsus
(Klunzinger , 1871)

o

Fig. 109—Diap h us coerule’us , male , 94.0 mm.

Description
The only specimens available to me were off South Africa; these provided the following

counts: D. 15-16; A. 15-16; P. 11; AO 6 + 5; gill rakers 5-6 + 1 + 12-13, total 19(18-20);
vertebrae 36.
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Dn somewhat elongate, extending down to level of nasal apparatus; Ant close under the
supraorbital ridge, about half the size of Dn; Vn long, extending from nearly under anterior
margin of pupil up to and in contact with Dn; anteroventral portion of Vn enlarged , extending
out to under the nasal apparatus. A prominent band of dark pigment separates Dn and Vn
from the orbital rim.

Size: To 140 mm.
Least dept h of capture: The South Africa specimens, from off Durban , were taken between

500 and £45 m in daylight (Galathea Sta. 197).
Distribution: Diap hus coeru leus has not yet been taken from the eastern Pacific Ocean.

Known primarily from the Indo-Pacific and western Pacific region and is included here in case
it may be taken in the poorly collected west-central portion of the eastern Pacific.

Diaphus chrysorhynchus
Gilbert and Cramer , 1897

Fig. 110—Diap hus chrysorhynchus , male, 62.0 mm .

Description
D. 16-17; A. 16(15-17); P. 12( 11); AO 6(7) + 5 (4-6) , total 11( 12) ; gill rakérs 7 + 1 + 14

(five specimens); vertebrae 35 (34-36).
SAO in a steeply obl ique line that passes a little behind V03. SAO2.3 interspace at least

twice that ofSAO 1 2 ; Prc interspaces progressively wider. The opercular margin tapers to sharp
point below PLO. The adi pose tissue covering the entire snout appears to be luminous. There is
no information available on sexual dimorphism in the luminous organs of the head. All five
specimens before me are males.

Size: To about 80 mm.
Least depth of capture: At surface at night , 500-600 m in daylight.
Distribution: Known only from immediate area of Hawaiian Islands, the type locality .

Diaphus adenomus
Gilbert, 1905

Description
D. 15(14-16); A. 15; P. 11-12; AO 6 + 5-6, total 11-12; gill rakers 5 + 1 + 10-11, total 16-17

(Gilbert recorded 5+ 1 + 13 rakers for the holotype, but I found 5 + 1 + 11) vertebrae. - •

PLO and VLO slightly nearer lateral line than to pectoral and pelvic orig ins. First 3 VO in
flatly oblique nearly horizontal line , VO3 about on a line from P04 to SAO1. Three SAO in
steeply oblique , nearly straight line that passes a little behind VO~,. First AOa elevated to
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Fig. 111—Diap hus adenomus , male, 103.7 mm.

Fig. 112—Diaphus adenomus. Head of adult male , 107.5 mm , showing arrangement of
luminous organs.

level midway between SAOI.Z. Last few AOa increasingly elevated toward, and about equally
spaced with, Pol. Prc increasingly more widely spaced in a gentle arc, the chord of the arc
slightly shorter than the AOp-Prc interspace.

Vn and Ant of D. adenomus are unique in that both are much elongated, the latter organ
extending back over the orbital rim (Fig. 112); Dn rather small and not deeply recessed.

Size: To 131 mm (Gilbert recorded “16 cm”; this may refer to total length).
Least depth of capture: AU specimens have been taken in hauls near the bottom from

about 460 to 640 m.
Distribution: Known mainly from Pacific Ocean near Hawaii and offJapan. It has re-

cently been taken in the Caribbean Sea and in the Atlantic area near the Bahamas and off
Casablanca, Morocco (Naf paktitis, 1974).
Discussion

Nafpaktitis (1974) , after comparing the holotypes, placed Diap hus anteorbi tal is Gilbert
(1913) in synonymy with D. adenomous . I concur , having also compared the holotypes.
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Dlaphus gigas
Gilbert , 1913

Fig. 1 13—Diaphus gigas, male, 44.9 mm.

Description
D. 16; A. 15; P. 12;A06+ 5, tota l 11;gill raker s8(7) + 1 + 16(15-17) , total 25 (23-26);

vertebrae 35.
PLO below lateral line about one-third the distance between lateral line and pectoral

ori gin; VLO two or three diameters behind a vertical from pelvic origin and about midway
between lateral line and level of pelvic base. VLO low, two or more diameters below a line
through VLO-SAO2. SAO I its dia meter above and behind VO~; SAO2 about two diameters
above , and almost directly over SAO1; SÃO3 its diameter behind a line through SAO1.2, about
two diameters below lateral line and separated from SAO2 by a space about twice that between
SÃO1 2’ First AOa elevated to about its diameter below level of SAO2; last AOa elevated by
about two diameters above penultimate AOa, which is level wi th second, third , and fourth
AOa. Vol at least its diameter below lateral line and under anterior position of base of adi pose
fin. Penultimate AOa-A0p 1 interspace about equal to that of AOp-Prc.

Size: The largest of scant study material from the central Pacific Ocean was 57 mm.
Gilbert stated the holotype to be “172 mm. in total length , 140 mm. to base of caudal, —“ and
the largest of two cotypes from Sagami Bay, Japan , as “21 cm.”

Least depth of capture: To 218 m at night.
Distribution: In the eastern Pacific Ocean , known from only four localities (Fi g. 108). Type —

localit y is Sagami Bay, Japan.
Discussion

D iap hus gigas is very closely related to D. elucens in that the SÃO3 and the Pol are close
to the lateral line , and the preorbital luminous organs are much alike. However , the name
gigas is applied here to the few specimens from the north-central Pacific (Fi g. 108, solid
squares) because they agree well in certain body proportions with the descri ption , and in
numbers of gill rakers (8 + 16) given by Gilbert. Body proportions for D. gigas, i ncluding those
given by Gilbert , are given in Table 19, and are compared with similar data for D. elucens from
the cen tral Paci fi c and nort hern At lantic Oceans. In general , D. gigas is more slender than D.
elucens and has a shorter and less deep head and a smaller eye.
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TABLE 19. BODY PROPORTIONS FOR DJAPHUS GJ GAS A N D  D. EL UCENS FROM THE PACIFIC
OCEAN , AND FOR D. EL UCENS FROM FROM THE NORTH ATLANTIC OCEAN

Diaphusgigas Diaphus elucens
Nort h Pacific Holotype° Central Pacific North Atlantic**

Measurement N = 3 140mm N = 10 N 44
(49-57 mm) (43-S6mm I (21-56mm)

Av . Range Ave. Range Ave. Range
Head length 289 272-301 290 322 315-332 333 310-353
Head depth 203 183-213 — 241 234-247 245 231-266
Upper jaw length 210 200-217 195 220 212-235 229 212-257
Orbit length 82 80-85 85 103 95-110 111 102-119
Prepectoral length 288 277-296 — 301 284-312 325 302-353
Prepelvic length 439 426-447 435 453 435-464 459 443-479
Predorsal length 411 389-426 420 425 415-442 432 412-460
Preanal length 626 624-629 635 650 635-666 642 626-664
Preadipose length 796 786-806 800 812 810-820 801 779-819
Caudal peduncle lengt h 225 217-236 — 208 199-218 — —

Caudal peduncledepth 94 90-99 85 112 108-116 118 111-129
Dorsal base length 215 197-225 — 229 221-236 232 220-242
Anal base length 179 172-183 — 168 162-179 180 165-192
* Data from Gilbert , 1913.
**Data from Nafpaktiti s , 1968. —

Discussion
Diaphus elucens may be conspeci fi c wi th D iap hus perspicillatus (Ogilby, 1898) , type local-

ity 31° 33’ S, 159° 05’ E. This species has seldom been reported in the literature , and the
avai lable descri ptions, including the original , are inadequate; two of the three extent figures
( to my knowledge) of the species shown the preorbital organs as only vaguely resembling those
of specimens of D. elucens before me , although the general aspect of the body and the ar-
rangement of photophores are similar. Diaphus danae Tt%ning, 1932) , type locality: nort h of
New Zealand , was placed in synonymy wi th D. perspicillatus by Whitley (1933: 63, fi g. 1) and
by Fraser-Brunner (1949); although the photophore patterns of these two species are much like
that of D. elucens , the preorbital organs, as delineated , bear only a vague resemblance to those
of D. elucens. The preorbital organs shown by Brauer (1906: 220, fi g. 140) for D . elucens also
bear no resemblance to those of specimens I have seen , and none at all to those shown by the
respective authors for D. danae and D. perspicillatus.

Munro (1967: 38, fi g. 265) showed the preorbital organs of D. perspicillatus to be very
simi lar to those of D. elucens ; unfortunately, most body photophores are indistinct in the figure
(a dar k half- tone) but the overall pattern appears to be like that of D. elucens. Gilbert (1913:
93) indicated that the two species were synonymous , and these similarities lend some credence
to that indication. But as the original descriptions of D. perspicillatus and D. danae did not
include numbers of gill rakers, it is not here possible to make further comparisons with D.
elucens, or to attempt a synonymy; therefore, unti l direct comparison of these species is made ,
the name D. elucens is retained.

Diaphus elucens
( Brauer , 1904)

Description
D. 16(15-17); A. 15( 16) ; P. 10-11; AO 6 (5) + 5(4 ) , total 11( 10) ; gill rakers 10(9) + 1 + 17

(16-19) , total 28 (26-29); vertebrae 35 (34).
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Fig. 114—Diaphus elucens , male, 44.0 mm.

SÃO in a nearly perpendicular line that passes through or near the vent and far behind
V05; SAO3 occasionally slightly before a line through SÃO1.2. SÃO3 and Pol touch lateral line.
VLO at least its diameter nearer pelvic base than to lateral line; PLO about two of its diamet-
ers nearer lateral line than to pectoral origin. Penultimate AOa-A0p 1 interspace
greater than that of Prc-AOp. Prc interspaces progressively wider. Body proportions (Table 19)
are given for D. elucens from the Central Pacific and North Atlantic Oceans.

Size: To about 60 mm.
Least depth of capture: To 85 m at night.
Distribution: In the eastern Pacific Ocean D. elucens is known only from the central

region , near and south of Hawaii (Fi g. 108).

Diaphus roitboilni
Wisner, 1971

Fig. 115—Diap hus rot/ bolini , holotype . 44.5 mm . From Wisner (1971. p. 48. fig. 5).

Description
D. 15(14-16); A. 14-15( 16); P. 12(11-13); AO 8 (5-7) + 5(6) , total 11( 10-12) ; gill rakers 8-9

(10) + 1 + 16(15-17) , total 25-.26 (24-27); vertebrae 35 (34-36). Coordinated counts ofAO
photophores and gill rakers are given in Table 20,

All upper photophores well below lateral line. SAO series in a steeply obli que line that
passes well behind V03. SÃO1 about two of its diameters behind a line through SAO~~: SÃO2.3
interspace about twice that of SÃO1.2. First and last AOa slightly elevated . Last 3 Prc evenly
spaced in a strai ght , rather flatl y obli que (approaching horizontal ) line.
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TABLE 20. CORRELATED COUNTS (BOTH SIDES) OF AO PH0’ropHoRRs AND GILL RAKERS FOR
DIAPHUS ROLFA9OLJNI

AOp Lower rakers (including central raker)
5 6 16 17 18

5 ~~~~8 4 8 7 22 5
Aoa 6 59 4 Upper 9 3 16 3

7 1 — rakers 10 — 1 —

Preorbital area of holotype and several paratypes covered with a viscous, transparent
substance that creates a domelike effect. Entire posterior surface of the preorbital area ap-
pears to have a highly reflective lining and no doubt glows when the luminous organs are
active. There is no appreciable sexual dimorphism in these organs.

Size: To about 54 mm.
Least depth of capture: Between 50 and 200 m at night and 600 m in daytime (Clarke,

1973).
Distribution: Thus far known from the warmer waters of the central Pacific (Fi g. 108)

between about 14° 5, 93° W and 17° N, 154° W and in the western Pacific and Indo- Pacific
areas.

Discussion
Diap hus rolflolini is closely related to D. efful gens (Goode and Bean , 1896). It differs

primarily in having a total of 25-26 (24-27) gill rakers, rather than 20-21 (19-22). Also, it may
be a smaller species, as the largest of 87 specimens available was 65 mm. A gravid female of 60
mm was found. Nafpaktitis (1968) reported that no gravid f emales were f ound among his study
material of D. effulgens from the North Atlantic Ocean , and that “At best, female specimens of
about 130 mm and males of 85 to 105 mm showed medium-sized , fi nely granular , fl accid
ovaries and large, healthy looking testes, respectively. The species reaches a relat ively large
size (commonly 120 to 130 mm).”

Diaphus ostenfe ldi
Táning, 1932 

Fig. 1 16—Diaphus ostenfeldi , male, 99.3 mm.
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Description
The following counts were taken from two specimens from off South Africa and one from

the Indian Ocean (42° 03.8’ S, 70° 39.9’ E).
D. 16; A. 15-16; P. 11-12; A0 7 + 5;gill rakers9(8) + 1 + 16 (15), total 24-26;lateral line

pores 37; vertebrae ?.
A large luminous scale at PLO fills the space between PLO and pectoral fin in a 99-mm

specimen; about three-fourths of this space is filled in an 84-mm specimen. This luminous scale
is composed of short, contiguous, vertically arranged fibers.

This distinctive species may be readily recognized (as adults) by the very large Dn, the
short , deep head , the highly irregular opercular margin , and the very small photophores. The
nearest related form is D. metopoclampus , but the two species are separable on the basis of a
great difference in preorbital organs and the higher positions of the SAOs and Pol of D.
metopoclampus , at or near the lateral line.

Size: To about 100 mm.
Least depth of capture: To 100 m at night in southeastern Pacific Ocean (Craddock and

Mead , 1970).
Distribution: This species was not among the material examined in this study. Craddock

and Mead (1970) reported the capture of 37 specimens (15-73 mm) from eight localities along
about 34° S and between about 76° and 91° W. King and Iversen (1962) reported the species
from the region of the Equatorial Countercurrent , but I have not been able to examine the
specimen or to confirm the identification. Clarke (1973) did not list this species from the
immediate area of Oahu , Hawaii.

Diaphus melopoc lampus
(Cocco, 1829)

Fig. 117—Diaphus metopoclampus , male, 49.4 mm.

Description
The following data are taken mostly from South African specimens.
D. 15;A. 15; P. 10- 11;AO6(5-7) + 6(5-7), total 12(11-13); gi ll rakers8 (7-9) + 1 + 14

( 13-15) , total 23 (21-25); lateral line pores 36-37; vertebrae ?.
As in D. ost enfeldi , the body photophores are notably smaller than in most diaphi d species.

The short , deep head and the very distinctive preorbital organs , especially the posterior exten-
sion of the Vn and its endi ng in a prominent knob under the latter halfofthe iris , are l i ke
those of no other diap hid fish.

Size: To about 75 mm.
Least depth of capture : To about 600 m in dayti me in the eastern Pacific Ocean and

Indo-Pacific area.
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Distribution: In the eastern Pacific a single specimen (46.3 mm), a male with moderately
well-developed testes, is known from about 25° 5, 1550 W. The species is also known from the
North Atlantic Ocean and is common off South Africa. I have examined specimens from the
Indian Ocean (25° 24’ S, 35° 41’ E) and from the Indo-Pacific area (ca 13° N , 1110 E). Whitley
(1968) did not list the species in his checklist of New Zealand fishes.

The Diaphus fulgens-rafinesquii Species Complex
in the Pacific Ocean

During this study I encountered eight apparently distinct diaphid species that correspond
reasonably well to Diap hus fulgens Brauer (1904). One of these forms is almost certainly
Diaphus moth s Táning (1928), and three appear to be allied to D. raf inesquii (Cocco, 1838). I
believe the remaining four to be most closely related to D. fulgens, but as I am unable to assign
any of the four to Brauer’s species, I diagnose them only as Forms A, B, C, and D. Similarly, I
diagnose the three D. raf inesquii- like forms as Forms R-1, R-2 , and R-3. The affinities of the
seven presently unassignable forms to described species will be discussed after their diagnoses.
The following key will aid in the identification of the Forms.

Key to the identification of Forms A, B, C, and D
of the Diap hu s fulgens complex and Forms R-1, R-2, and

R-3 of the D. raf inesquii complex in the Pacific Ocean.
la. Total gill rakers 21 or less (rarely 22). The D. fulgens complex 2
lb. Total gill rakers 22 or more. The D. raf inesquii complex 5
2a. Upper gill rakers 3 to 4 3
2b. Upper gill rakers 5 to 6 4
3a. Gill rakers 4 + I + 10 (9-11), total 15 (14-16). No luminous scale at PLO. Enlarged Vn of

males in two parts, the anterior the largest Form A
3b. Gill rakers 3-4 + 1 + 9 (8-10), total 14 (13-15). A large luminous scale present at PLO, the

tissue in horizontal lines. Enlarged Vn of males undivided Form B
4a. Gill rakers 6 (5) + 1 + 12-13 (14) , total 19-20 (18-22). Luminous scale at PLO large, the

tissue in straight lines slanting more or less posteroventrally. Enlarged Vn of males
undivided. Body photophores small. V02 3 interspace 72% (60-86% ) of space between VLO
and V02 Form C

4b. Gill rakers 5 + 1 + 10-11 (12) , total 16-17 (15-18). Luminous scale at PLO large , the tissue
in steep, posteroventrally slanting, often nearly vertical lines. V02.:1 in terspace 48% (39-
55%)of space between VLO and VO2 Form D

5a. Length of orbit 51% (49-56%) of length of upper jaw. Length of anal base 84% (79-93% ) of
length of dorsal base. VO2.3 interspace 52% (40-60% ) of space between
VLO and V02 Form R-2

5b. Length of orbit 46% to 48% (44-52% ) of length of upper jaw 6
6a. Length of orbit 46% (44-48% ) of length of upper jaw. Length of anal base 77% (74-80% ) of

length of dorsal base . V02.3 interspace 61% (56-67% ) of space between
VLO and V02 Form R-1

6b. Length of orbit 48% (45-52% ) of length of upperjaw. Length of anal base 83% (75-91% ) of
length of upper jaw. V02.:i interspace 57% (53-62% ) of space between VLO and V02 (in
young fish , 37 to 57 mm) Form R-3
Meristic da ta for Diaphus moth s , Forms A, B, C and D of the D. fulgens species complex

and Forms R-l , R-2 and R-3 of the D. raf inesquii species complex are given in the following
tables: Numbers of gill rakers (Table 21) ; correlated counts of AO photophores (Table 221; body
proportions for the four forms of the D. fulgens complex (Table 23); body proportions for the
three forms of the D. rafinesquii complex from the North Pacific Ocean and for D. rafinesquii
from the North Atlantic Ocean (Table 24) .
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TABLE 21. NUMBERS OF GILL RAKERS FOR DIAPHus MOLLZS FROM THE PAcIFIc OCEAN, FOR
FORMS A, B, C, AND D OF THE D. FULGENS SPECIES COMPLE X IN THE EASTERN AND
CENTRAL PACIFIC AND FOR FoRMs R-1, R-2, AN D R-3 OF THE D. RAFINESQU!!
SECLES COMPLEX IN THE NORTH-CENTRAL AND NORTHWESTERN PACIFIC OCEAN

Upper rakersSpecies or complex
3 4 5 6 7 8 9

D. mOUj S — — 47 11 — — —
D.f ulg.ns

species complexForinA — 31 — — — — —
FormB 2 16 — — — — —
FormC — — 8 61 — — —FormD — — 24 — — — —

D. rafinesquii
species complex

Forin R.1 — — — 1 30 3 —

Form R-2 — — — — 2 49 3
Form R-3 — — — — 13 9 —

Lower rakers (including central raker)
9 10 11 12 13 14 15 16 17 18 19

D. moilis — — — 6 31 21 — — — — —
D.fulgens

species complex
Form A — 2 27 2 — — — — — — —
Forrn B 1 15 2 — — — — — — — —
FormC — — — — 33 27 9 — — — —

Form D — — 10 12 1 — — — — — —
D. raft nesquii

species complex
FormR-1 — — — — — — 4 19 11 — —

Form R-2 — — — — — — 4 25 7 5
Eorm R-3 — — — — — — 1 14 6 1 —

Total rakers
13 14 15 16 17 18 19 20 21 22

D. 1*01148 — — — — 7 28 26 8 — —

species complex
FormA — 2 27 2 — — — — — —
FormS 3 13 2 — — — — — — —
FormC — — — — — 8 28 27 8 1

— Form D — — 1 9 12 1 — — — —

Total rakers
22 23 24 25 26 27

D. rufinesquj i
species complex -

Form R-1 5 17 10 2 — —

Foym R-2 — 2 2 24 7 6
Form R-3 1 9 8 3 1 —
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TABLE 22. CORRELATED COUNTS OF AO PHOTOPHORES FOR DIAPHUS MOLLIS FROM THE
PACIFIC AND ATLANTIC OCEANS, FOR FORMS A, B, C, AND D OF THE DIAPHUS
FULGENS SPECIES COMPLEX AND FOR FoRMs R-1, R-2, AND R-3 OF THE DJAPHUS
RAFINESQU!! SPECIES COMPLEX IN THE EASTERN AND NORTHWESTERN PACIFIC
OCEAN , AND FOR D. RAFINESQUII FROM THE ATLANTIC OCEAN

Diap hus ?fl011i8 Diaphus mou se
(Pacific Ocean) (Atlantic Ocean)

AOp AOp 
—

3 4 5 3 4 5
4 — — 2 4 — 2 —

AOa 5 — 36 — AOa 5 — 240 23
6 3 2 — 6 4 8 —

Diaphus fulgens species complex, Pacific Ocean
Form A Form B

AOp
5 + 4

3 4 5

4 — — 4 Bothsidesof9specimens
AOa 5 5 65 12

6 6 4 —

Form C Form D

AOp AOp
4 5 6 3 4 5

4 — 3 4 4 — 2 2
AOa 5 9 84 4 AOa 5 4 46 7

6 5 1 — 6 2 — 1

Diaphus rafinesquii speries complex, central and northwestern
Pacific Ocean

Form R-1 Form R.2
AOp AOp

4 5 4 5

AOa 5 1 2 4  9 5 2 29
AOa 6 3 —

Form fl-3
AOp

4 5

AOa 5 18 2 D. rafinesquii*
6 2 — (Atlantic Ocean)

AOP
3 4 5

5 — 1 2
AOa 6 4 121 7

_ _ _ _ _ _ _ _ _ _ _  _ _ _  
7 4 3 —

* Data from Nafpaktitis , 1968.
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TABLE 23. BODY PRoPoRTIoNs FOR FOUR FORMS OF THE DIAP Hus FULGENS SPECIES COMPLE X
FROM THE PACIFIC OCEAN

Form A Form B Form C Form D
N= 12 N = 9  N = 12  N~~ l2

Measurement (23.8-33.0 mm) 17.7-30.6 mm) (27.3-41.8 mm) (25.2-35.9 mm)
Ave. Range Ave. Range Ave. Range Ave. Range

Head length 288 284-295 295 284-300 283 269-300 320 303-336
Head depth 216 211-232 224 216-237 201 186-212 240 224-251
Upperjaw length 177 167-188 184 173-191 162 154-171 199 180-208
Orbit length 110 105-114 115 106-121 103 94-112 119 107-130
Dorsal origin to pelvic

origin 228 212-236 228 220-239 210 187-227 240 226-257
Dorsal origin to anal

origin 316 291-318 319 307-335 313 304.330 346 316-342
Prepectoral length 278 27 1-289 296 286-309 280 264-298 322 306-336
Prepelvic length 448 437-459 455 441-477 451 442-468 468 452-484
Preanal length 668 651-683 672 656-683 676 659-696 682 664-696
Predorsal length 484 461-505 467 450-477 463 439-477 487 478-500
Preadipose length 831 821-851 822 806-831 800 784-810 824 805-837
Dorsal base length 183 169-195 189 168-202 183 167-197 181 166.198
Analbase length 145 130-162 139 126-150 136 124-149 140 123-159

• Caudal peduncle length 224 216-232 222 212-238 227 203-238 211 197.226
Caudal peduncle depth 108 102-116 106 90-122 102 96-108 109 103-122

TABLE 24. BoDY PROPORTIONS FOR THREE FORMS OF A DIAPH US RAFINESQUII-LI KE SPECIES
• 

- COMPLEX FROM THE NORTHERN PACIFIC OCEAN AND FOR DIA PHUS RAF INESQUII
FROM THE NORTH ATLANTIC OCEAN *

D. rafi nesquii- Iike forms, northern Pacific D. rafinesquli ,
North Atlantic

Form R-1 Form R-2 Form R-3
Measurement N = 12 N = 12 N = 11 N = 43

(39.2-60.2 mm) (55.8-80.3 mm ) 
- 
(37.1-94.0 mm ) )30.0-73.9mm~

Ave. Range Ave. Range Ave. Range Ave. Range
Head length 300 289-310 304 289-311 309 296-324 314 306-325
Head depth 217 205-229 226 216-245 219 213-225 231 222.243
Upperjaw length 201 193-206 211 204-218 207 192-219 216 204-228
Orbit length 104 100-107 96 93-99 100 93.108 112 105-119
Dorsal origin to pelvic

ori gin 213 198-223 230 221-240 223 213-232 —

Dorsal origin to anal
origin 320 292-315 308 290-320 302 291-312 — —

Prepectoral length 297 281-310 305 292-3 13 308 293-326 309 229.322
Prepelvic length 451 442-469 467 453-480 471 463-493 461 450-478
Preanal length 674 653-695 676 659-689 676 661-686 660 640-680
Predorsal length 472 455-489 466 450-475 466 450-489 475 463-489
Preadipose length 825 814-839 828 819-846 828 811-84 1 814 781.830
Dorsal base length 174 163-191 197 190-201 187 168-203 186 175-200
Analbase length 144 136-155 151 143-158 157 145-165 167 153-179
Caudalpeduncle length 208 196-214 212 208-217 213 198-225 — —

Caudal peduncledept h 99 92-105 104 99-112 103 96-109 111 104-123
* Data from Nafpaktit is , 1968 , p. 82.
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Diaphus molDs
Táning, 1928

Fig. 1 18—Diap hus inollis , male, 55.4 mm. From about 2? N, 155’ W. (Photophers retouched).

Description
D. 12-13;A. 12-13; P. 10-11;AO 5 (4-6) + 4 (3-5) , total9 ( 10) ; gill rakers 5-6 + 1 + 12-13

(1 1) , total 18-19 (17-20); vertebrae 33. Numbers of gill rakers (Table 21) and AO photophores
• (Table 22) are compared with counts for Forms A , B, C, and D of the Diaphus fubgens species
• complex and for Forms R-1, R-2, and R-3 of the D. raf inesquii species complex of the Pacific

Ocean.
Posterodorsal margin of operculum sharply angulate and recurved. Ori gin of dorsal fin

about over pelvic origin. Origin of anal fin behind a vertical from end of dorsal base by about
0.75% of the orbital diameter. End of base of adi pose fin usually slightly before, occasionall y
on, a vertical from end of anal base. Pelvic fins extend past anal origin by nearly the length of
the pupil in undamaged specimens.

Body photophores rather small , often indistinct against the very dark integument nor-
• mally found on freshl y preserved and undamaged specimens. PLO on or very slightly behind a

vert ical from origin of pectoral fin and above that origin by 39% (35-43% of the distance fro m it
to lateral line. VLO over bases of inner pelvic rays and nearer them by 45% (42-50% ) of the
distance to lateral line. V02 3  interspace 53% (44-64% ) of the space between VLO and VO2
SAO3, Pol , and Prc4 lie about three of their respective diameters below lateral line. SAO series
broadly angulate , a line through SA01 2 passing through or a little before VO~ and well behind
SAO3. SAOS S interspace 2.0 to 2.5 times that of SAO,.2. First AOa elevated nearly to level of
SAO2 and from 1.5 to 2.0 times its diameter above second AOa. Last AOa seldom elevated by
more than its diameter above next to last AOa. Pot about over base of last anal ray. Prc
interspaces progressively wider.

Vn of males much enlarged and in two parts; a large anterior part of dense , fine-grained
tissue, roughly triangular in shape , fills the space between anteroventral orbital margin ,
premaxillary and nasal apparatus. The posterior part is much smaller and oblong; it appears
as a reflective layer thinly covered with luminous tissue; two parts are separated by a promi-
nent darkly pigmented streak. The luminous tissue of both pa rts is easi ly eroded and lost. The
small So barely intrudes into the orbital margin. Vn of females slender , elongate, entire , and• also easily lost. Luminous scale at PLO small , two to three times the size of that organ; it is

• thin and weakly formed , the tissue appearing as granular or convoluted.
Size: To about 65 mm.
Least depth of capture: D. moth s has been di pnetted once in central Pacific waters; the

• least depth of tows taking the species is from 0 to 300 m.
• Distribution: Probably common in warmer waters of Pacific Ocean. ! have seen specimens

from onl y one locality of the Indo-Paci fic region , sout h of Mindanao , Phil i pp ines ( Fi g. 1 19) .
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Fig. 119—Capture localities in the Pacific Ocean for Diaphus mollis (M), Forms A, B, C, and D of the D. fulgens species
complex, and Forms R-1, R-2, and R-3 of the D. rafinesqi,ii species complex.

Discussion
Although the type locality ofDiaphus mobhis is in the North Atlantic Ocean, north of the

Cape Verde Islands, with some confidence ! have applied the name to the Pacific Ocean
specimens. The body proportions are extremely similar to those given by Nafpaktitis (1968) for
the North Atlantic specimens, as also are the numbers of AO photophores (Table 22) and the
general pattern of photophores. However , the total numbers of gill rakers (Table 21) average
about 2 higher in the Pacific; Nafpaktitis listed 4-5 + 1 + 11(10-12) , total 16-17 (rarely 15 or
18) for the North Atlantic specimens. Also, Nafpaktitis (1968, fig. 56) described and figured the
Vn of males as entire, although apparently of two contiguous or coalesced parts. Possibly direct
comparison of large numbers of specimens from each ocean will show the Pacific form to be
distinct.
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Diaphus ful gens species complex

F•~. A

form S

For* C

Form 0

Fig. 120—Forms A, B. C, and D of the Diaph us fulgens species complex in the Pacific
Ocean. ( Photophores retouched in Forms C and D) .

Form A of Diaphus fulg.ns species complex

Description
D. 14(13); A. 11-12( 13); P. 10; AO 5 (4-6) + 4(5) , total 9-10: gill rakers 4 + 1 + 10-il , total

15-16, vertebrae 33(32-34).
Posterodorsal margin ofoperculum smoothly rounded , not recurved .
No luminous scale at PLO; despite the very excellent condition of several of the larger

specimens , no trace of this scale was found. Body photophores moderately large , those of the
AO series separated by no more than their diameters , usually less. PLO about its diameter
behind a vertical from origin of pectoral fin and variably above that ori gi n by 33% (26-39% of
the distance fro m it to lateral line. VLO over bases of inner pelvic rays and about 46% (41-52% )
of the distance from them to lateral line. SAO.1, Pol , and Prc4 below lateral line by about two of
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their respective diameters. The VO2.3 interspace averages approximately half (53% ) of that
between VLO and V02 but varies from 44% to 64% . A line through SÃO 1 and SAO2 usually
passes slightly before, occasionally through , VOs and well behind SAO3. AOai seldom elevated
by more than its diameter (usually half) above ~ Oa2. Last AOa from 1.0 to 1.5 times its
diameter above level of next to last AOa. Pot usually under middle of base of adipose fin. Prc
interspaces increasingly wider.

The much enlarged Vn of males appears as two parts, the posterior part small and ovate to
round and separated from a much larger anterior part by a whitish (in preservative) septum.
The larger anterior part is rather egg-shaped, apex pointing posteriorly, and fills space be-
tween orbital rim, nasal apparatus, and premaxillary. Vn of females small , ovate, and often
indisti nct. So small and usually well covered with dark tissue and intruding sharply into
orbi tal margin.

Teeth of premaxillary small , flattened laterally, and sharply recurved in a forward direc-
tion on the posterior portion, but less flattened and are curved posteriorly on the anterior
position.

Size: To 31 mm, Form A may be a small species, as gravid females of 26 to 30 mm were
found.

Least depth of capture: To 375 m at night.
Distribution: Form A is known only from three localities of the eastern Pacific Ocean (Fi g.

119); most specimens were taken at about 27° N , 155° W.

Form B of Diaphus fulgens species complex

Description
D. 13-14; A. 12-13; P. 10-ll;A0 5 + 4, tota l9 ;g ill rakers 4 (3) + 1 + 9-10, total 14(13-15);

vertebrae 33 (only eight specimens known) .
Posterodorsal margin of opercu lu m rounded and only slightly recurved.
Body photophores moderately large , those of AO series usually separated by less than

their diameters. PLO over or slightly before a vertical from pectoral origin and above it by 35%
(30-49%) of the distance from there to lateral line. VLO over bases of inner rays of pelvic fin
and above them by about 44% (38-39% ) of distance to lateral line. VO2 3 interspace 44~i(38-54% ) of space between VLO and V02. A line through SÃO1.2 passes through or a little
before V03 and well behind SAO3. SAO3, Pol , and Prc4 below lateral line about three of their
respective diameters. First and last AOa photophores about half their diameters above levels
of adjacent ones; Pol under end of adipose base. Prc interspaces progressively wider.

Luminous scale at PLO large, extending from sli ghtly above PLO nearly to pectoral fin ,
the tissue arranged in rather coarse horizontal lines. Vn of males large , undivided , somewhat
triangular in shape with the apex posteriorly, and filling space between anteroventral margin
of orbi t , premaxillary , and nasal apparatus. Vn of females much smaller , elliptical , and often
indist inct .

Teeth of upper and lowerjaws similar to those of Form A. Palatine toothless, or onc or two
teeth present at anterior end. Mesopterygoids sparsely set with small elongate teeth.

Size: To31 mm , largest ofei ght specimens. Apparently Form B isalso a small species: a
female of 22 mm was gravid.

Least dept h of capture: To 580 m at night.
Distribution: Alt ei ght known specimens taken at about 27° N , 155° W (Fi g. 119).
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Form C of Diaphus fulgens species complex

Description
D. 13-15; A. 12-13; P. 10-11; AO 5 (4-6) + 5 (4-6), total 10 (9-11); gill rakers 6(5) + 1 + 13

( 12-14) , total 19-20(18-22); vertebrae 34 (33-35).
Posterodorsa l margin of operculum moderately angulate and recurved. All body photo-

phores notably smaller than those of Forms A, B, and D; spaces between those of AO series
equal to at least two diameters, often more. PLO slightly behind a vertical from base of upper
pectoral ray and above it by 39% (35-46% ) of the distance to lateral line. VLO nearly over bases
of inner pelvic rays and about midway, 49% (44-53%), between pelvic base and lateral line.
SAO3, Pol , and Prc4 1.0 to 1.5 of their diameters below lateral line. VO2.3 interspace 72%
(60-86% ) ofdistance from VLO to V02, this space notably wider that that of Forms A, B, and D.
SÃO series somewhat more angulate than in other forms; line through SAO~.2 passes through
or slightly before V03 but far behind SÃO3. Ã0a1 1,5 to 2.0 times its diameter above level of
AOa2 and very slightly below a line through VO3 and SÃO2; last AOa about its diameter above
level of the next to last AOa. Pot variably below middle to end of base of adipose fin.

Luminous scale at PLO large, about equal to space between PLO and pectoral origin , the
tissue in somewhat coarse, straight lines that slant posteroventrally at an angle of 30° to 40° to
the horizontal. Vn of males, large, undivided , broadly elliptical in shape but more robust
anteriorly, filling space between posteroventral margin of orbit , premaxillary and nasal ap-
paratus. Vn of females small , ovate, under anterior portion of pupil.

Teeth of upper and lower jaws similar to those of Forms A and 13. Palatine teeth absent
except for a small clump at anterior end. In adults, the mesopterygoids are sparsely set bucally
with elongate teeth but with a narrow row of thick-set similar teeth mesially, the centers often
naked or with a few scattered teeth. In sub-adults , the mesopterygoids tend to be more evenly
set with small, conical teeth.

Size: To about 40 mm. Form C also appears to be a small species; a female of 34.5 mm was
fully gravid and one of 28.0 mm had ovaries in an advanced stage of development.

Least depth of capture: To 85 m at night.
Distribution: Form C appears to be restricted to a narrow band of equatorial water be-

tween about 137° and 165° W, although little or no collecting has been done westerly of this
area. It is also known from the Indo-Pacific area (Fi g. 119).
Discussion

Form C has been taken in greater numbers than any of the other forms. Also, it may be
more gregarious, for several tows captured from 20 to 68 specimens each, whereas of the other
forms only one to four were taken per tow.

Form D of Diaphus fulgens species complex

Description
D. l3( 12- 14); A. 12-13; P. 10-11;A0 5 (4-6) + 4 (3-5) , total 9 (8-1l) ; gill rakers 5 + 1 +

10-11( 12) , total 16-17 (15-18); vertebrae 33.
Posterodorsal margin of operculum broadly angulate and slightly recurved .
Body phosphates moderately large, those of the AO series about one diameter apart . PLO

over pectoral ori gin and nearer it by 35% (29-42% ) of the distance from them to lateral tine.
VLO above bases of inner pelvic rays by 39% (36-42%)of the distance from there to lateral line.
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SÃO3, Pot , and Prc4, respect ively, two to three of their diameters below lateral line. VO2.3
interspace 48% (39-55% ) of the space between VLO and V02. SAO series angulate, a line
through SÃO,.2 usual ly passing th rough VO3, occasionally before, but well behind SAO3. A0a1
from 1.0 to 1.5 diameters above level of AOa2, the succeeding AOa in a straight line ascending
dorsally at a slight angle; last AOa nearly its diameter above next to last. Pot about its
diameter before a vertical from end of base of adipose fin. Prc interspaces progressively wider.

Luminous scale at PLO large, broadly lunate , its length greater than distance from PLO
to pectoral origin , the luminous tissue in more or less straight lines that slant posteroventrally
at a steep angle , ofte n vertically. Vn of males large, undivided , filling space between postero-
ventral margin of orbit , premaxillary and nasal apparatus; an intrusion of non-luminous
tissue extends ventrally from orbital rim at about mid-Vn so that the organ may appear
divided. Vn of females much smaller and broad ly ovate.

Teeth of both jaws similar to those of Forms A, B, and C. Palatines toothless except for 1 or
2 occasional small teeth at anterior end. Mesopterygoids sparsely set with small , conical teeth,
the centers often toothless.

Size: To 38 mm. Form D also appears to be a small species; gravid females were found at
lengths of 28 and 32 mm.

Least depth of capture: To 50 m at night.
Distribution: Form D is known only from the tropical eastern Pacific (Fig. 119).

Diaphus rafinesqu li species complex in the
North Pacific Ocean

Form R-I

F~~r~~ N—2

F o rm  ~ -.3

Fig. 121—Forms R-1 , R-2 , and R-3 of the Diaphus rofin~sqi,,, species complex in the Nort h
Paciiic Ocean .
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Form R-1 of the Diaphus rafinesqull species complex in the
North Pacific Ocean

Description
D. 12-13; A. 12-13(11); AO 5 + 4 (5), total 9-10; gill rakers 7 (6-8) + 1 + 15(14-16) , total

23-24 (22-25); vertebrae 33-34.
Posterodorsal angle of operculum sharply rounded and slightly but distinctly recurved.

Dorsal origin over pelvic origin . Anal origin sli ghtly behind vertical from end of dorsal base.
Base of adipose fin over end of anal base.

PLO over pectoral origin and about midway between it and lateral line. VLO over bases of
inner pelvic rays and midway , or slightly less, from there to lateral line. V02.3 interspace
about 61% (57-67%) of space between VLO and VO2. SÃO series in a nearly straight, steeply
oblique line; SAO2.3 interspace about twice that between SAO,.3. SAO3, Pol, and Prc4 below
lateral line by slightly more than their diameters. First and last AOa elevated about two of
their diameters above level of adjacent AOa. Pol about under end of base of adipose fin. Prc
interspaces progressively wider , the Prc3.4 interspace near ly as wide as that of Prc ,.3.

Vn of males enlarged, somewhat wedge-shaped , the apex posteriorly . A small intrusion of
luminous tissue extends slightly into orbital rim. The apex of Vn in larger males is nearly
confluent with the small So. Vn of females small, narrow , well separated from the So. Lumi-
nous scale at PLO small , weakly formed, scarcely larger than PLO, the tissue convoluted.

Teeth ofjaws typical of diaphid species bearing an So organ. Palatines with small teeth on
only the anterior two-thirds, the posterior third toothless; no enlarged teeth at tips. Vomer
heads naked or with very few asperities. Mesopterygoids thickly set with small , sharp teeth.

Size: To 65 mm.
Least depth of capture: To 200 m at night.
Distribution: Form R-1 is known only from a narrow region of the North Pacific Ocean ,

about 30° to 400 N , 155° W to 1650 E (Fig. 119).

Form R-2 of the Diaphus rafinesquli species complex in the
North Pacific Ocean

Description
D. 12; A. 12; P. 11-12; ÃO 5 (6) + 5 (4) , total 10(9) ; gil l rakers 8 (7-9) + 1 + 16(15-17) , tota l

25 (23-27); vertebrae 34.
Poster dorsal angle of operculum rounded , not recurved. Dorsal ori gin slightly before a

vertical fri m pelvic organ. Anal origin behind a vertical from end of dorsal base by slightly
more than half the length of anal base. End of base of adipose fin distinctly behind a vertical
from end of anal base.

PLO and VLO respectively a little below midway between origins of pectoral and pelvic
fins. SAO a, Pol , and Prc4 usually about two of their diameters below lateral line. SAO series in
a slight but distinct angle, a line through anterior margins of SÃO,.2 passing slightly behind
SÃO3; SÃO2.3 interspace at least twice that of SÃO,.2. First AOa elevated one to one and
one-half times its diameter above level of second AOa; last AOa elevated by a similar amount.
Pol about over base of next to last anal ray and under anterior end of base of adipose fin. Prc
interspaces progressively wider.
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Vn of males enlarged , nearly filling space between orbita l rim , premaxi llary and nasal
apparatus , and almost confluent with So. Vn of females much smaller , elongate, not reaching
to So. Luminous scale at PLO large, its length equal to or slightly greater than distance
between PLO and pectoral origin , the tissue convoluted.

Teeth ofjaws as in Form R-1. Palatines very sparsely toothed except for a patch of small
teeth at anterior end , these teeth becoming increasingly larger toward the ti p. Vomer heads
naked . Mesoptergoids thickl y set with small , sharp teeth.

Size: To 85 mm.
Least depth of capture: To 360 m at ni ght.
Distribution: Form R-2 is known only from a narrow region of North Pacific Ocean , about

30° to 43° N, 140° W to 170° E. This distribution is very similar to that of Form R-1, and the two
have twice been taken sympatrically (Fig. 119).

Form R-3 of the Diaphus rafinesqu li species complex in the
North Pacific Ocean

Description
D. 13(12); A. 12-13; P. 11;A0 5 (6) + 4 (5) , tota l9( 10) ; gill rakers 7-8 + 1 + 15-16( 14-17);

vertebrae 33-34.
Posterodorsa l angle of opercul um rou nded, not recurved. Dorsal origin on or slightly

behind a vertical fro m pelvic ori gin. Anal origin behind a vert ical from end of dorsal base by a
distance equal to about half the length of anal base. Base of adipose fin distinctly behind a
vertical from end of ana l base.

PLO usually beh ind , rarely over , pectoral origin and nearer that ori gin than to lateral line
by about three of its diameters. VLO over bases of inner pelvic rays and about midway
between them and lateral line. PLO, VLO, and SÃO2 on a straight line. VO2.3 interspace
about 57% (48-66% ) of space between VLO and V02. SAO3, Pol , and upper Prc from one to
three of their diameters below lateral line. SAO series moderately angulate , a line through
SAO .2 passing through or slightly before VO5 and well behind SÃO3. First and last AOa
elevated by one to two of their diameters above adjacent AOa. Pol variably under middle to
anterior end of base of adi pose fin . Prc4 distant from Prc3 by a space nearly equal to that
between Prc , and Prc3.

Vn of males enlarged, undivided , ex tending fro m nasal apparatus to and confluent with So
in a 94-mm specimen; in a ~ °~ ~mm specimen the Vn and So are not quite confluent. In smaller
males Vn incompletely formed and falling well short of the So. Vn of females elongate and
narrow , bu t no females over 45 mm (based on structure of Vn) were available . Luminous scale
at PLO large, about equal in length to distance between PLO and pectoral origin in the largest
specimen (94 mm) but about half that length in the 58-mm specimen , the tissue finel y convo-
luted. -

Teeth of j aws as in Forms R-1 and R-2. Palatines almost naked except for shorter anterior
portion bearing en larged, backward-curving teeth; a few small teeth scattered sparsely along
posterior portion of palatines. Vomer heads naked. Mesopterygoids with a few randoml y scat-
tered sharp teeth.
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In young specimens (37-55 mm) the anterior portion of the palatine , and the entire surface
of the mesopterygoids, are densely set with minute teeth.

Size: To 94 mm,
Least depth of capture: The single capture was from 0-880 m at ni ght.
Distribution: Form R-3 is known from only one locality in the North Pacific Ocean (Fi g.

119). It is probably sympatrie with Forms R-.1 and R-2.
Discussion

The difficulty is definitely assigning any of Forms A, B, C, and D to the species described
by Brauer (1904, p. 402, fig. 4) and further delineated by Brauer (1906, p. 224 , fi g. 146) as
Myctophum (Nyctophus) fulgens lies in the fact that the species is at present undefinable. Dr.
C. Karrer , Zoological Museum , Humboldt University, Berlin , has in formed me that the 3.9-cm
specimen fi gured by Brauer is not among the specimens cataloged in that Museum (personal
communication) . Dr. Karrer kindly provided me with two specimens cataloged as Myctop hu,n
(Nyctop hus) fulgens, each designa ted as “Typen. ” One specimen, 10.0 turn SL, ZMB 17606,
from Valdivia Station 228, is of a circu mglobal species complex related to Diaphus the ta
Ei genmann and Eigenmann (1890); the second specimen , 22.0 mm SL (Fig. 122) , ZMB 17605 ,
from Valdivia Station 226, probabl y a female (based on appearance of Vn) , is not of the same
species described and fi gu red by Brauer. Instead, I believe it may he the same as Form C .
diagnosed above in that the V03.1 in terspace is about 60% of the space between VLO and V02,
a va lue similar to that found for Form C, and higher than for Forms A , B, and D. Also , the
nu mbers of gill rakers, 5 + 1 + 12, agree wi th the count for Form C (Table 21) , as does t he
count of AO photophores , 5 + 5 (Table 22).

Also in agreement wi th the counts for t he “Type” of D. fu lgens are those given for Diaphu s
nan us Gilbert (1908, p. 224, p1. 2) described from nera Nukuhiva , Marquesas, 5 + 5 (6) AO and
5 + 13 gil l rakers, including all rudiments. Unfortunately, t he holotype of D. nun us is only “ 17
mm long”; Gilbert recorded four paratypes from the same region and stated that “All are
smaller than the type.” It is possible that Form C, D. nanus  and the “Type” of D. fulgens (ZMB
17605) are conspecific. But , ifthe latter specimen is not of the same species as that described
and fi gured by Brauer , the name fulgens is not available and must remain in doubt until the
3.9-cm specimen is reexamined. The solution to that dilemma is not within the scope of this
publication.

Fig. 122—A specimen , 22.0 mm , ZMB 17065, labeled as “Type ” of Myetophuin Nyr tnp h us i fu Ig en~ Braut -r . 1904.
Photop hores retouched).
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Form A may be related to Diap hus parri Tãning (1932) primarily because of the lack of a
luminous scale at PLO, although Táning stated “PLO with a very diminutive luminous scale ,
sometimes not to be seen.” This scale was not discussed or illustrated by Nafpaktitis (1973) in
his redescription of D. parr i . The slight elevation of the first AOa is also similar in Form A and
in D. parri , but apparently this organ has a consistently higher position in Form A. Nafpak-
titis (1973) described the first AOa of D. parri as being very slightly, if at all , raised, whereas
in Form A it is at least a half, often a full , diameter above the level of the second AOa. The
numbers of AO photophores and gill rakers are very similar in both species.

Forms B and D do not readily conform to any known species, or it may be that inadequate
data on variation in characters is available for a known related species. The very low numbers
of gill rakers of Form B, totalling 14(13-15) is to my knowledge the lowest of any diaphid
species other than the quite unrelated D. problematicus Parr (1928). Form D differs from the
other three forms primarily in the very steeply slanting, almost vertical lines of the tissue in
the large luminous scale at PLO, a structure unlike that of any other diaphid species I have
seen.

Two other species, Diaphus aliciae and D. kendall i , described by Fowler (1934) from near
the Philippines , should also be compared with the Forms A, B, C, and D, and with the ful-
gens” of Brauer. However , because of Fowler’s inadequate descriptions and illustrations, com-
parisons are difficult , but the patterns of the SÃO series of Fowler’s two species are similar to
these forms and to that of fu lgens, as delineated by Brauer.

Both D. aliciae and D. kendalli are described and figured as having a large Vn. D. aliciae
is shown to have a large luminous scale at PLO, but D. kendalli is not; this apparent lack of
luminous scale at PLO is a character shared with Form A, but the latter appears to be a much
smaller species. Fowler reported a length of 69 mm for the holotype of D. kendalli , but I found
the length to be 59.5 mm SL; both lengths are far in excess of the maximum length found for
the diminutive Form A (31 mm). Also, the numbers of gill rakers forD. kendalli are much
higher (6 + 1 + 13) than that ofForm A (4 + 1 + 10 (9-11) ). Fowler recorded 8 + l4rakers for
D. kendalli.

Diaphus aliciae and Form C may be conspecific , primarily because of a similarity in
numbers of gill rakers and sizes of luminous scales at PLO. I found the gill raker count for the
holotype of D. aliciae to be 6 + 1 + 12 plus 1 “nub” on lower limb, but Fowler recorded 7 + 17.
Fowler also reported a length of 53 mm, but I found it to be 42.0 mm SL.

I have related Forms R- 1, R-2 , and R-3 to the Atlantic Ocean species Diaphu s raf inesquii
(Cocco, 1838) rather than to the D. fulgens complex, because of several similarities. First , the
expanded Vn of males and the So organ are very close together, occasionally confluent; this
condition is not fou nd in the D. fulgens group. Also, AO photophore s (Table 22) and body
proportions (Table 24) are very similar. Nafpakt itis (1968) listed the number of gill rakers for
D. rafinesquii as 7-8 + 1 + 14-15, total 22-24, a count very similar to those of the three Pacific
forms (Table 21) , although the latter have somewhat higher counts. Also, they attain a simi lar
size (70 to 94 mm) , although these Pacific forms may reach a larger size than D. r af inesquii .
Becker (1967) recorded a specimen of 79.5 mm , the largest I have found recorded in the
liter ature , and much larger than the Forms of the Diap hus fu lgens complex.

Although qu ite ali ke in counts and superfi ci al aspect , D. r af inesquii is distinct from these
Pacific forms in having a somewhat smaller and differently shaped enlarged Vn in males. Also,
the SAO series is strai ght or but very slightly angulate in D. raf inesquii , and a l ine throu gh
the anterior margins of SAOI and SAO2 touches or passes very near the posterior margin of
SAO3; in the Pacific forms this condition is approached only in Form R-1.

Forms R-1, R-2 , and R-3 are also basically similar to Diap hus the ta Ei gen mann an d
Eigenmann (1890) and may occur sympatrically. However , D. theta is easily separable because
of the very low position of the first AOa , usually on the level of adjacent the AOA or , ra rely,
elevated above that leve l by more than its diameter , usually only half. Also, t he SAO series is
almost evenly spaced and in q strai ght line in D. theta , whereas the SAO2 interspace is
always notably greater than that of SÃO,.2 in the three forms in question.

138

- -- -

~

---

~

—-.

~

-

~

.— -~~~~ - -‘ - ,-  . -~~~~~~~~ 



,-.ww- --~ —~ -
--

~ - -- ~~-—--- ~~ —- ;“~~~~~~~~~~~~~~~ 
.. -

‘—,,—,‘-.~
.-._..,_‘,, .

~.~~~~~~ ‘----~~~~~~~~ ~~~~~~~~~~~~ 
,
~~~

_
_ , _ .. .—,—...-.

Diaphus longleyl (?)
Fowler, 1934

Fig. 123—D iaph us long leyi (?) , male , 55.8 mm .

Description
D. 13 (14); A. 13; P. 10-11; AO 5 (6) + 4 (5), total 9 (10); gill rakers 6 (5-7) + 1 + 12-13

(11-14) , total 19-20 (18-22); vertebrae 33 (32).
Body robust, deepest at pectoral origin. Caudal peduncle short , deep, its depth about 68%

of its length. Photophores moderately large, those of AO series averaging about a diameter
apart. First AOa not , or but little , elevated; last AOa elevated to about its diameter (often less)
above level of penultimate AOa. PLO and VLO a little nearer pectoral and pelvic bases than to
lateral line: SAO3, Pol, and upper Prc three to four diameters below lateral line. SÃO2.3
interspace no more than 1.5 times that of SAO ,.2. Posterodorsal margin of operculum mark-
edly angulate , ofte n slightly recurved; operculum produced into blunt point at about PLO. Vn
of males much expanded anteriorly, reach ing to nasal apparatus.

Size: To about 55 mm.
Least dept h of capture: To 200 m at night.
Distribution: This species, although described from the Philippines region , has been taken

primarily in the southeastern and central Pacific Ocean (Fig. 124).
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Fig. 124—Capture localities in the eastern and central Pacific Ocean for Diap hus
Iongkyi , solid circ les) , D. brarhyeep halus solid squares) and D. andersen: (solid triang.

L les .
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~~scussion
The species is provisionally listed as D. Iongleyi since it compares well with measure-

ments and notes made by rue of the holotype (USNM 92320). Unfortunately, Fowler’s unsatis-
factory figure and description are of little use in distinguishing his form from any closely
related one. The pattern of distribution suggests that the name longleyi may not apply to these
specimens, unless that species is widespread . However, the far western Pacific has been very
inadequately collected, and the one capture locality at 170° E on the equator (Fig. 124)
strengthens the possibility that the specimens in question may be D. /ongleyi.

Diaphus th t.
A species complex

Eigenmann and Eigenmann, 1890

Fig . 125—Diaphu s theta , male , 52.0 mm .

Description
The counts below were taken from specimens from off San Diego, California (the type

locality). This was done in order to confine the counts to specimens that unquestionably are D.
theta (see Discussion).

D. 13(12-14); A. 13(14); P. 10(11); AO 5-6 + 6 (5); total 11 (10) (12 once in 70 sides); gill
rakers 6-7 + 1 + 14 (13-15), total 21-22 (19-23); vertebrae 35 (34-36).

PLO and VLO much nearer pectoral and pelvic bases than to lateral line. SAO, Pol , and
upper Prc, two to three diameters below lateral line. SAO series usually equally spaced and in
line with V05; SAO2 often a little behind a line through SÃO,.3; SAO2.3 interspace in-
frequently slightly greater than that of SÃO,.2. First AOa usually on level of adjacent ones
but occasionally slightly elevated , though seldom by a full diameter; last 1 or 2 AOa elevated
to form a curve with Pol. Pol and last AOa interspace usually a little larger than those between
the other AOa.

Size: To about 90 mm.
Least depth of capture: To 10 m at night , 400 m in daylight.
Distribution: This species ranges into the north-central Pacific (Fig. 126) , and the num-

bers of total gill rakers increase with increasing latitudes; also, the species appears to reach a
larger size in northern waters, a 50-mm specimen being uncommon off southern California.
Discussion

The larger specimens from the northeastern Pacific , with hi gher total gill raker counts on
the average (about one raker), appear to represent the form on which Gilbert ( 1891) based his
description of D. protocu lus, herein considered a synonym of D. theta .
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~~~~~~~~~~~~~~Fig 126—Capture localities for D:aphus theta in the northeastern Pacific
Ocean .

Although the na me Diap hus theta may properly apply only to specimens from off South-
ern California, the name has also been applied to specimens from the eastern Pacific , off Chile
(Bussing, 1965). Recently Craddock and Mead (1970) reported the capture of 54 specimens, in
19 collections off Chile from an area roughly bounded by 31°-34° 5, 72°-92° W (not included in
Fig. 126). These authors correctly placed these specimens in a “Diap hus theta -complex.” This
southern complex probably extends across the southern Atlantic; I have seen a few specimens
from the central Pacific and from off South Africa.

These southern specimens may represent one or more undescribed species. They differ
slightly from those from the type locality of D. theta in having somewhat longer and deeper
heads and deeper bodies. They have 11 to 12 pectoral rays rather than the 10 (rarely 11) of D.
theta , and the AO photophores more commonly number 5 + 5 (rarely 4 or 6), total 10 (rarely
11), rather than the 5 (4-6) + 6 (5), total 11 (10-12) , of D. theta . Also, there may be differences
in size and structure of the luminous scale at PLO; this scale appears to be markedly smaller in
the few undamaged southern specimens before me, and the tissue is much more finely convo-
luted than in D. theta . I have studied too few specimens from the southern Atlantic Ocean to
now attempt a solution to this problem.

Diaphus brachycephalus
T~ning, 1928

Description
D. 12-13; A. 12-13; P. 11-12( 10); AO5 4 + 4 (5) , tota l9; gill raker s6(5-7) + 1 + 13

(12-15); total 20-21 (17-23); vertebrae 33 (32-34) (10 specimens) .
Photophores large, closely spaced , those of the AOp series much less than haifa diameter

apart and often nearly in contact. VO~, SAOT, and SAO2 form a flatly oblique , nearl y horizon-
tal , straight line that passes slightly behind SAO:,; SAO,.2 interspace about half that of
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Fig. 127—Diap hus bra chycephalus , male , 51.2 mm. (Photophores retouched).

SAO2.3. Prc closely spaced in a moderate curve, the Prc3.4 interspace a little wider than the
others. Opercular margin irregular , the lateral portion produced into a blunt point above PLO.

Size: To about 45 mm.
Least depth of capture: To about 150 in at night.
Distribution: Apparently the species is confined to warm waters of both the North Atlantic

and Pacific Oceans (Fig. 124). I have seen two specimens from the South Atlantic Ocean (33°
47’ 5, 15° 47’ W).
Discussion

The 10 specimens before me answer well to the description and figure offered by Nafpak-
titis (1968) for specimens fr-am the North Atlantic (the type locality) . This species is closely
related to D. richardsoni but differs slightly in some body proportions (Table 25) as well as in
certain luminous organs, as stated above.

TABLE 25. BoDY PROPORTIONS FOR DIAPH US RICHARDSON! AND D. BRACHYCEPHALUS .

D. richardsoni D. brachycephalus
Java S. China Sulu South South Eastern North

Measurement Trench Sea Sea Africa Pacific Atlantic*
SL- SL- SL- SL- SL- SL- SL- 31 (21.3-

_______________- 50.0mm 37.5mm 46.5mm 44.0mm 39.6mm 34.2mm 38.1mm 51.4mm)
Head length 320 317 327 311 346 351 342 353 342-368
Head depth 234 221 219 220 260 264 267 266 252-282
Upper jaw length 212 205 219 207 220 232 226 232 222-239
Orbit length 112 107 106 109 134 133 131 138 130-149
Snout length 56 48 49 55 40 42 47 —

Prepectoral length 312 315 327 298 334 339 334 350 337-362
Prepelvic length 500 476 495 479 487 481 467 510 496-521
Preanal length 700 688 697 675 685 692 683 699 680-723
Predorgal length 500 507 516 515 548 536 525 516 503.531
Preadipo~e length 842 845 845 850 852 835 838 831 800-844
Dorsal origin to pelvic

origin 230 237 219 218 266 269 263 —

Dorsal origin to anal
origin 320 304 314 298 336 342 334 —

Caudal peduncle lengt h 220 189 187 200 189 181 192 —

Caudal peduncle depth 118 128 120 102 134 140 131 145 135-158
Dorsal base length 174 176 172 168 194 197 186 195 186-213
Anal baeelength 166 165 - 159 

— 
155 157 163 152 168 158-181

5 Data from Nafpaktitis (l968).
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Diaphus rlchardsonl
Tâning, 1932

Fig. 128—D iaph ua richardso ni , male, 50.0 mm. From the Java Trench.

Description
The following data are taken from four specimens, one each from Java Trench , South

China Sea, Sulu Sea, and off Durban , South Africa.
D. 12-13; A. 13; P. 10(11); AO 5 + 3-4, total 8-9; gill rakers 6 + 1 + 13-14, total 20-21;

vertebrae 32.
PLO above pectoral origin by about one-third the distance from there to lateral line. V04

elevated to about level of pectoral origin. VLO slightly behind pelvic origin and nearer to it by
about one-third the distance to lateral line. VLO about half its diameter above level of VO3, a
line through these 2 organs passing well above PLO. SAO series very slightly angulate ; a line
through SAO1.2 passes a little before V05 and behind SAO3. First AOs not elevated; ultimate
AOa elevated by about its diameter above penultimate AOa. SAO3 and Pol below lateral line
by two to three times their diameters.

Diap hus r ichardsoni is closely related to D. brachycephalus. It differs primarily in having
no heavily pigmented area around the So, and the Vn of males is much less massive anteriorly
than in D. brachycephalus; the Vn of females is similar in the two species. Also, D. richardsoni
appears to have the external pore structure of the lateral line less strongly developed. It has a
more slender body, as indicated in the body proportions in Table 25.

Size: To 57 mm (Holotype).
Least depth of capture: To about 200 m at night.
Distribution: This species has not yet been reported from the eastern Pacific Ocean , but

since the type locality is north of new Guinea (02° 00’ N , 138° 22’ E) , it may occur in the poorly
collected southwestern section.

Diaphus and.rsenl
Táning, 1932

Description
D. 13; A. 11-12; P. 10-11 (9) ; AO 4 (3-5) + 5, total 9 (8-10); gill rakers 5-6 (4) + 1 + 12

(11-13), total 18-20; vertebrae 33 (32-34).
Body photophores large, those of SAO and AO series less than half a diameter apart . PLO

before pectoral ori gin and somewhat nearer it than to lateral line; VLO only two or three of its
diameters above pelvic base. Prc closely spaced , in a moderately flat curve .
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Fig. 129— Diaphus anclerseni. From Tàning (1932, p. 134, fig. 6).

Size: To about 35 mm.
Least depth of capture: To about 24 m at night.
Distribution: Although the type locality is southwest of Fiji , the species is very common in

the northeastern Pacific Ocean (Fig. 124).

Notolychnus Fraser-Brunner , 1949

Frontal bones expanded into a small , but conspicuous, median , transparent dome into
which the pineal organ extends. Adipose fin far behind end of anal base. Two Prc arranged
vertically. Five P0, the third notably, the fourth markedly, elevated. Four VO, t he fi rst
elevated. VLO, SAO3, and upper Pol very high, near dorsal profile. Dn present; no Vn. A single
deeply set translucent supracaudal luminous gland present in both sexes; no infracaudal
glands. Males have a much larger eye and supracaudal gland than do females. Lateral line
obsolete.

Photophores are easily lost on this diminutive species, but the supracaudal gland , or a
portion of it , usually remains. If this gland is also lost, the far-back portion of the adipose fin is
diagnost ic, as are the low number of pelvic rays (6).

A single species is recognized.

Notolychnus valdivia.
(Brauer , 1904)

C 
~~ .

Fig. 130—Nuk, lychnus t ’atdit iae )Brauer , 1904 ( . IA . Adult male (note larg. eye), B.i
Dorsal view of male caudat peduncle , C . Head of adult female. fl- ) Caudal peduncle of
adult female. (E) . Dorsa l view of female caudal peduncle . From Bolin (1946. p 147 . fig
9 .

144  

~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~~ . .-



‘-.---- -.•- ..—- —- -—fl-

Description
D. 11(10-12); A. 13(12-14); P. 13(12-14); AO 4-5 + 3-4; gill rakers 2 + 1 + 7; vertebrae 29

(27-31).
Size: To about 25 mm.
Least depth of capture: Clarke (1973) reported that night tows between 80 and lOO m took

specimens of less than 15 mm ilmost entirely, but specimens of 20 mm or more between 115
and 145 in.

Distribution: Circumglobal in tropical and temperate waters.
Discussion

Although Bolin (1946) described and fi gured an infracaudal gland for females from the
Indian Ocean (Fig. 130 E) , I have been unable to detect a definite gland on any specimen fro m
the eastern Pacific Ocean. However, as this is a very fragile species, it may be that the gland is
easily lost. The figure from Bolin was used because no intact specimen was available to me;
none had the full complement of photophores, and few had the supracaudal gland intact.

Taanlnglchthys Bolin , 1959

Lateral line poorly developed or obsolete. Snout short and blunt , less than half the orbita l
diameter; orbit large, usually less than 3.0 in head. A large, opaq ue, whitish crescent on
posterior half of iris. Photophores weakly developed or entirely absent , often lost with the
fragile, easily eroded integument. P0 5-7; VO 3-10. A large, pearly white luminous organ set
deeply into upper and lower surfaces of the caudal peduncle of both sexes. Three Prc, the first 2
low and closely spaced, the third at lateral line and widely separated from the others.

Key to species of Taaningichthys
la. Distance fro m anal ori gin to end of hypural less than distance from anal origin to upp er —

end of pectoral base. Pectoral fin extending well beyond pelvic base. Five P0; VO 8-10;
only 1 SÃO, near lateral septum; AO 5-8 + 3-5. Supracaudal luminous gland usually less
than half the length of infracaudal gland. Scales small , 40-4 1 along lateral septum; ver-
tebrae 49 (39-41) T. minirn us

lb. Distance from anal origin to end of hypural greater than distance fro m anal ori gin to
upper end of pectoral base 2

2a. Supracaudal and infracaudal luminous glands about equal in length. Pectoral fin not
reaching to pelvic base. Five to 7 P0; VO 2-5; only 1 SÃO, hi gh , near lateral septum; A0
2-3 + 1-2. Scales large, 35-36 along lateral septum; vertebrae 35-36 T. bath yph ilu8

2b. Supracaudal luminous gland half or less the length of infracaudal gland. Pectoral fin
reaching to about pelvic base. No photophores on head or body T. p auro lychnus

Taanlnglchthys bathyphllus
(Táning, 1928)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L:~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

Fig. 131—T aantng icht hvs haihyp hi l us . From Bolin i1959 , p. 26 . fig. 6) .
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Description
D. 13(12-14); A. 13; P. 13(12-15); AO 2-3 + 1-2; P0 5-7; VO 2-5; gill rakers 3 + 1 + 7 (6-8) ,

total 11 (10-12); vertebrae 35-36.
PVOI.Z in nearly vertical line. VLO much nearer lateral line than to pelvic base. Pr-c1.2

interspace small, equal to about one photophore diameter.
Size: To 68 mm.
Least depth of capture: Clarke (1973, p. 415) reported that T. bathyphilus was taken

regularly between 600 and 1000 in and occasionally deeper both day and night. Greatest
catches were between 700 and 800 m. it was the only myctophid which definitely did not
migrate.

Distribution: This species is known from all oceans, but is not common; seldom are more
than four taken in one haul. In the eastern Pacific Ocean it has not been taken in the wide area
between the tip of Baja California and about 15° S (Fig. 132), perhaps due to the thick layer of
oxygen-deficient water under-lying the area.
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Fig. 132—Capture localitie. in the eastern Pacific Ocean for Tanningwhthys bathyphilus (open circles), T.
minimus (c lo.ed square.) and T. paurolychnus (open triangle.).
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Taaninglchthys minimus
(Tdning, 1928)

Fig. 133— Taaningichthys minimus , 51.8 mm.

Description
D. 12 (11-13); A. 13 (12-14); P. 16-17; AO 7 (5-7) + 4 (3-6); P0 5-6; VO 9-10; gill rakers 4-5

+ 1 + 11-12 (10-13), total 16-17 (15-18); vertebrae 40 (39-41).
PVO1 well behind a vertical from PVO2. VLO midway between pelvic base and lateral

line, or slightly nearer the latter. Prc 1.2 interspace equal to at least two photophore diameters.
Size: To about 60 mm .
Least depth of capture: Between 0 and 400 m at night, 0 to 800 m in daylight in Hawaiian

waters. Clarke (1973) states ”Other reports, e.g., Davy (1972) , have stated that T. minimus
does not migrate, but all night catches in this study were well above the day depth range.
Individuals 20-30 mm long were caught between 150 and 250 m at night and larger fish
between 200 and 400 m. None were taken in night tows below 475 m.”

Distribution: As with T. bat hyphilus , T. minimus is known from all oceans but is even less
frequently taken. In the eastern Pacific it is the least commonly taken of the three species (Fig.
132).

Taanlnglchthys paurolychnus
Davy, 1972

- 
-

. 

_ _  

w

____

Fig. 134—Taantnguthehys paurolychnus, male. 64.5 mm.

Description
D. 12-13; A. 13(12-14); p. 14(13-15); no AO photophores; gill rakers 3-4 + 1 + 10-11

(9-12) , total 14-15 (13-16); vertebrae 35 (36).
No luminous organs or photophores on head or body, other- than large supracaudal and

infracaudal luminous glands; although species of the genus Taan ingichthys are notable for
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extreme fragi lity of the photophores, the very excellent condition of several specimens of 7’.
pa urolychnus leaves not doubt as to their absence.

Size: To 95 mm.
Least depth of capture: Between 0 and 1000 m at ni ght. Davy (1972) reported that thi s

species had not been taken above 900 m and that it did not appear to perform daily vertical
migrations.

Distributions: In the eastern Pacific Ocean (Fi g. 132) this species is commonly taken but
not in large nu mbers, no more than two having been taken in one haul. Davy (1972) reported
this species fro m the warmer waters of all oceans.
Discussion

Aside from the lack of head and body photophores, another striki ng feature of T.
paurolychnus is the presence of a pair of near ly transparent , bony, broad-based , and strong ly
recurved teeth projecting forward from the ti p of each premaxillary (Fig. 135). Similar teeth
rarely occur in the species T. bathyphilus and T. minimus , but only a few specimens of each
species have been found with one or more teeth remaining, eit her relatively intact or as stubs.
If an entire tooth is missing a pit in the bone will indicate its former presence. The hi ghly
vulnerable position of these teeth , at the very tips of the premaxillaries , and their sharp ly
pointed and recurved structure , render them easi ly snagged and broken by the meshes of nets,
or by contact with other organisms during capture .

The probably luminous crescent of whitish opaque tissue on the posterior position of the
iris (a differentiating characte r of the genus Taan ingichthys ) is more pronounced in this
species than in others of the genus (Fig. 136) . This crescent is barely or not at all visible in

. 1  .~
- • -

Fig. 135—Ventral view of premaxillary teeth of l’aanin g u-h ih y.s ~;aur o1v (hnuii . I’aired i i i th  occur at an.
teriormost margin of each premaxillary hone. The tooth at left center i~~ intact , the t ut the remaining
teeth are missing. The entire tooth missingon the extr eme right IIi’ft SI (f t ~ IIS .~( ( ~ifli(.i)
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Figure 136—Head of Taaningichthys paurolychnus, 69.0 mm, showing extent of whitish crescent on
posterior portion of iris.

fresh material, most specimens requiring nearly two hours in preservative (10% formalin)
before attaining the maximum state of whiteness.

On specimens of T. paurol ychnus in excellent condition there is often a domed covering of
a transparent , viscous substance over both the supra- and infrac audal luminous glands (Fig.
137). Either this dome is quite fragile or the viscous substance is readily dissolved in preserv-
ing fluids (10% formlin followed by 40% isopropyl alcohol) for in several specimens that
originally had this structure it is now collapsed. 

—

Lampadena Goode and Bean, 1896

Large, very silvery, undivided luminous glands, usually set rather deeply into vertical
surfaces of caudal peduncle in both sexes. No crescent of luminous tissue on iris. Vn small ,
inconspicuous; Dn absent. P0 series linear , except in one species in which P04 is highly
elevated. Usually 5 VO, but variably 4 to 6, none markedly elevated. SAO in a steep, slightly
angulate line , usually in series with last VO. One Pol; 3 Prc , the upper at end of lateral line.
Dorsal and anal fin bases not overlapping; base of adipose fin over or slightly behind end of
anal base. Procurrent caudal rays stiff , spine-like.

Nafpaktiti s and Paxton (1968) presented a review of the genus Lampadena from all
oceans and included a key to identification of seven species, one new; of these, five are known
to occur in the eastern Pacific Ocean , and the other two may eventually be found in the poorly
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Fig. 137—Caudal region of Taaningichthys paa rulychnus , 69.0 mm, showing domed covering of the caudal luminous
glands. Supracaudal gland is the shorter one.

collected southern portion. Krefft (1970) , dealing only with Atlantic Ocean material , described
a new species, L. p ontifex, from the vicir .ity of Cape Verde Islands, and provided a detailed
description and a figure of L. anomala (see Fig. 145).

As stated by Nafpaktitis and Paxton (1968) , “The genus as a whole is rather uncommon.
Examination of many more collections around the world will probably result in an increase in
the number of know species in the genus and further elucidate individual patterns of distribu-
tion.” With this statement in mind it is deemed reasonable to present their key, including all
sev~’n species, in ant icipation that further collecting effort will indeed show them to occur in
the eastern Pacific Ocean.

Key to species of Lampadena
la. P04 abruptly and highly elevated to over or sli ghtly before or behind P0:t and about on

level of PVO~, or slightly higher L. luminosa
lb. None of the P0 abruptly or highly elevated 2
2a. VO plus SAO equals 5 to 6; AOa 3 to 4. Caudal luminous glands rather weakly developed

and not set deeply into vertica l surfaces ofca udal peduncle L. anoniala
2b. VO plus SAO equals 7 to 9; AOa 5 to 7. Caudal luminous glands strongly developed and set

deeply into vert ical surfaces of caudal peduncle 3
3a. Prc 1.2 in terspace equal to, or greater than , three times the diameter of a photophore of

th is series 4
3b. Prc~.2 interspace much shorter than three times the diameter of a photophore of this

ser ies 5
4a. Last 2 (sometimes 3) AOa entirely behind base of anal fin; 2 AOp; infracauda l luminous

gland very long, at least 1.5 times as long as least depth of caudal peduncle, almost twice
as long as diameter of eye; crescent-shaped patch of whitish tissue on iris above pupil;
pterotic spine directed posteriorly L. chave.ci

4b. No AOa behind base of anal fin; 4 to 5 AOp (rarely 3); infracaudal luminous gland shorter
than 1.5 times the least depth of caudal peduncle an about 1.5 times as long as diameter of
eye; no crescent-shaped patch of whitish tissue on iris above pup i l; pterotic spine directed
downward and forward ( in specimens longer than about 30 mm) L. dea
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5a. Gill rakers 6-8 + 1 + 12-17; supracaudal gland shorter than infracaudal gland; mesoptery-
goid teeth uniformly small 6

5b. Gill rakers 3-5 + 1 + 8-10; supracaudal gland equal in length to or somewhat longer than
infracaudal gland; posterior mesopterygoid noticeably enlarged L. urophaos

6a. Distance between posterior end of base of anal fin and anterior margin of infracaudal
gland equal to, or slightly greater than , length of this gland. Photophores small; those of
the AOa series about one diameter apart (about two diameters in specimens of less than 30
mm). First and usually second AOp in front of infracaudal gland; AOa level; gill rakers 6-7
+ 1 + 12-14, total 19-22 L. speculigera

6b. Distance between posterior end of base of anal fin and anterior margin of infracaudal
gland equal to about one-fourth of length of this gland; photophores large. AOa in-
terspaces about 1.5 times the diameter of a photophore (less than one diameter in speci-
mens less than 30 mm) . All AOp well over infracaudal gland ; last AOa usually distinctly
raised above level of rest of organs of same series; gill rakers 7-8 + 1 + 16-17,
total 24-26 L. notialis

Lampadena lurninosa
(Garman , 1899)

11Z1 ~
Fig. 138—.Lampadena Iuminosc , 67.4 mm. From Nafpaktitis and Paxton (1968, p. 5,

fig. 1) .

Description
D. 15; A. 14(13-14); P. 16(15-17); A0 5-6 (7) + 2; Prc 2 + 1; gill rakers 4 + 1 + 9 (8-10) ,

total 14 (13-15); P0 5; VO 4-5; vertebrae 36 (37) (8 specimens); lateral line scales 35-37.
Pterotic spine prominent , directed posteriorly. Supracaudal and infracaudal luminous

glands of about equal length , sli ghtly less than orbital diameter; distance between anterior
end of infracaudal gland and posterior end of anal base about equal to or slightly less than
length of gland.

Size: To 150 mm (off Japan).
Least depth of capture: To 60 mm at night and to 555 Tn in dayli ght. Clarke ( 1973) reported

“large” fish taken mostly between 150-250 m at night but between 650-750 m in day li ght in
Hawaiian waters.

Distribution: This species has been reported primaril y from the warmer waters of the
Atlantic and Indian Oceans; one specimen is known to me from the eastern Pacific , 04°56’ N ,
142°54’ W.
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Lampadena urophaos
Paxton , 1963

Fig. i:w- 1.,~ ,~ii’uil.’na ur~qihn.” . ma Ic. I .~-tJ mm

Fig. 140—Lampadena urophaos , 56-0 mm. From Nafpaktitis and Paxton
(1968, p.8, fig. 2).

Description
D. 15( 14-16) ; A. 14( 13 ) ; P. 16( 15- 17) ; A0 5 (6) + 2 (3) , tota l7 (8-9) ; gill rakers 4 (3-5) + 1

* 8-9( 10) , tota l 13-14 ( 16); P0 5; VO 5 (4-6) ; Prc 2 + 1; vertebrae 36 (35).
Pterot ic spine strong, directed posterior ly and slightly ventrall y. Caudal luminous glands

about of equal size in small specimens, but supracaudal gland slightly larger in those over 50
mm. Distance from anterior end of infracaudal gland to end of base of anal fin 1.0 to 0.75 times
the length of the gland.

Least depth of capture : To 130 m at nig ht.
Distribution: L. urop haos occurs between about 25° and 42° N in the eastern Pacific and

westward to Hawaii. A possible subspecies occurs in the North Atlantic Ocean.
Discussion

Maul (1969) described a new subspecies, L. urop haos a tlanticus , from the northeastern
Atlantic Ocean. He based the distinction on a more postertor position of PVO1 (sli ghtly behind .
rather than on , a vertical from PV&2) ; also , the 2 caudal luminous glands were described as
equal in length a) all sizes of specimens , whereas in t he Pacific form the supracaudal gland
was somewhat larger in specimens over 50 mm.
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Photographs of an otolith of L. urophaos (Nafpaktit is and Paxton, 1968) and of L. u.
atlanticus (Kotthaus , 1972) show striking dissimilarities that approach the familial level and
indicate a possible aberrance in formation or an error.

Nafpaktitis (personal communication) has found the more posterior position ofPVO 1 to be
inconstant , a significant number of specimens having PVO 1 directly below PVO?. Thus, in
view of this inconstancy, the apparently excessive difference in shapes of otoliths , and an only
slight difference in lengths of supracaudal luminous gland with size of fish , more study is
needed , partic ularly on otoliths, to validate the subspecific distinction. Pending this study, I
retain L. u rophaos at the full species level.

Lampadena speculige ra
Goode and Bean , 1896

/
/

-

I
Fig. 141—Lampadena speculige ra , 66.0 mm. From Nafpaktit is and Paxton (1968, p.

11. fig. 3

Description
D. 14(13- 15); A. 14 15); P. 14( 15) ; A0 6-7 + 3-4 (5); Prc 2 + 1 ;P05 6) ; V0 5 (4-6); gill

rakers 6-7 + 1 + 12-14 , tota l 19-22; lateral line scales 39-41; vertebrae 38-39 (40) (five
specime ns) .

Eye large , 2.7 to 3.2 in head. Opercular margin not pointe d but with a shallow indentation
about at level of pectoral ori gin. Pterotic spine strong, strai ght , direc ted postero latera lly.

Supracaudal luminous gland one-half to two-thirds the length of infracaudal; posterior
margin of supracaudal distinctl y notched. Distance from end of anal base to anterior end of
i n fraca udal 1 to 1.5 ti mes the lengt h of the gland .

Size: To 130 mm.
Least depth of capture: To 60 m at night  an~ 100-700 m in day li ght.
Distribution: In sout heastern 1~acific offChi t e at about 340 S, 73° 30’ W. Also known from

North Atlantic and southern Indian Oceans , and off New Zealand.
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Lampadena not ialls
Nafpaktitis and Paxton , 1968

.

. 
..

Fig. 142—Lampadena notialis , holotype, 66.3 mm. From Nafpaktitis and Paxton (1968.
p. 14,6g. 5).

Description
D. 14; A. 14; P. 14; A0 6 + 3; Prc 2 + 1; P0 5; VO 5 (6) ; gill rakers 7-8 + 1 + 16-17, total

24-26; lateral line scales 38-39; vertebrae 37-38 (two specimens).
Eye large, 2.8 to 3.0 in head. Opercular margin produced into two rounded lobes separated

by triangular indentation about at level of PVOi . Pterotic spine directed posterolateral ly in
young (66 mm) and posteroventrally in mature specimen (105 mm) .

Supracaudal luminous gland about 0.75 times the length of infraucaudal; infracaudal
gland length equal to (in smal l specimens) or greater than (in large specimens) diameter of
eye. Distance between end of anal base and anterior end of infracaudal gland about 0.25 of that
gland.

Size: To 105 mm.
Least depth of capture: To 60 mm at night (28-mm specimen) and to 715 m in day light

( 128-mm specimen).
Distribution: Known from near New Zealand and Australia , and from Indian Ocean and

off the Cape region of South Africa between 40° and 50° S.

Lampadena dea
Fraser-Brunner , 1949

Fig. 143— Lompadena th’a , 59.0 mm. From Nafpaktitis and Paxton (1968 . p. 17 . h g  fit .

154 

_ . - ,
~~~~~~~~- _ _ _..

~~~



Description
D. 14; A. 14(15); P. 14(15); A0 6-7 (5) + 4-5 (3) ; Prc 2 + 1; P0 5; VO 5 (4-6); gill takers 6

(7) + 1 + 14 (15), total 21 (22-23); lateral line scales 37-38; vertebrae 37-38 (three specimens).
Eye large, 2.9 to 3.3 in head. Opercular margin with a very distinct triangular indentation

at level of pectoral origin. Pterotic spine very strong, curved downward and forward in larger
specimens, posterolaterally in smaller specimens.

Supracaudal luminous gland about 0.66 of infracaudal; posterior margin of supracaudal
slightly to distinctly notched. Distance between end of anal base and anterior end of in-
fracaudal gland less than 0.25 the length of that gland.

Size: To 63.5 mm.
Least depth of capture: To 150 m at night (21-mm specimen) and between 350 and 2390 in

in daylight (64-mm specimen).
Distribution: In southern parts of all three oceans between about 20° and 50° S.

Lampadena chavesi
Collett , 1905

... 
~

_
\

Fig. 144—Lampadena chavesi, 54.5 mm. From Nafpaktitis and Paxton
(1968, p. 18, fig.7).

Deseription
D. 14; A. 13-14(12); P. 16-17; A0 7 (8) + 2; Prc 2 + 1; VO 5 (6); gill rakers 6.7 + 1 + 13,

total 20-21; lateral line scales 38 (39); vertebrae 37-38 (two specimens).
Eye large, 2.6 to 3.3 in head. Opercular margin with slight indentation opposite middle of

pectoral base. Pterotic spine strong, directed posteriorly.
Caudal glands largest and most distinctive of the genus Lampa dena ; supracaudal gland

bifurcate posteriorly; infracaudal flat in cross section , limited to ventral surface, and not
extending down much on sides of peduncle , tapering posteriorly rather than anteriorly (in
contrast to all other species of this genus) . Distance between end of anal base and anterior
margin of infracaudal gland very short , about twice a photophore diameter.

Size: To 60 mm.
Least depth of capture: To 50 m at night (22 to 24-mm specimens).
Distribution: Apparently antitropical; it occurs in North Atlantic and in southern Indian

and Pacific Oceans between about 300 and 40° S. Craddoc k and Mead (1970) reported eight
specimens from west of Val paraiso, Chile , between about 88° and 930 W.

~ 
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Lampad.na anomala
Parr , 1928 

0

Fig. 145—Lampadenaanomalo , 149.7 mm. From KrefR
(1970, p. 282,6g. 4).

Description
k D. 16; A. 13-14; P. 16-18; A0 3-4 + 2; gill rakers 5 + 1 + 11(10-12), total 17 (16-18);

vertebrae 36-38.
The following data and description are taken from Nafpaktitis and Paxton (1968) and

from Krefft (1970).
Photophores smaller than in other species of the genus. VLO nearer lateral line than to

pelvic base. Three VO; 3 SÃO; 3 AOa, widely separated; 2 AOp, the last over anterior margin
of infracaudal luminous gland. Three Prc , the first 2 very close together , the third far distant
at end of lateral line. SAO3 and Pol about their diameters below lateral line. Supracaudal
luminous gland slightly shorter than infracaudal , its length about equal to distance between
end of anal base and anter ior margi n of infracaudal gland.

Size: To about 150 mm.
Least depth of capture: To 170-330 m at night (Krefft , 1970).
Distribution: L. anomala is known primarily fro m the Atlantic Ocean. Nafpaktitis and

Nafpaktitis (1969) reported a single, damaged specimen from the western Indian Ocean. A
badly damaged specimen , apparently of this species, was taken in the east-central Pacific
Ocean at about 05° 5, 135° W.
Discussion

The occurrence of this species in the eastern Pacific Ocean is somewhat questionable. It is
based on a badly damaged specimen (Ca. 48 mm) that conforms well to the diagnoses given by
Nafpaktitis and Paxton (1968) and by Krem (1970), except for somewhat fewer gill rakers (4 +
1 + 9-10, total 14-15). All photophores, except the A0 series, are missing in the Pacific
specimen, but the weakly formed caudal luminous glands, and the genera l similari ty in
counts, indicate at least a close relationship to L. anomala .

Dorsadena Coleman and Nafpaktitis , 1972

Basically similar to genus Lamp adena in body structure , arrangement of photophores,
and size and positions of caudal luminous glands. It differs princi pally in having an elongate
luminous gland covering the dorsal midline immediately in front of the adi pose fin; this gland
is in addition to the suprac audal and in fracaudal glands. Also head , body, an terior portion of
caudal fin , and scale pockets along lateral line bear many tiny secondary photophores. Four or
5 Prc, 1 or 2 far above lateral line near bases of dorsal procurrent caudal rays.

A single species is known.
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Dorsadena yaqulnae
Coleman and Nafpaktitis , 1972

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
..:- T~.~T . --

Fig. 146— Dorsadena yaqu lnae . holotype. 77 .0 mm. From Coleman and Nafpaktitis
(1972, p. 3, 6g. 1) .

Description
As I have seen no study material of this species , t he following data are taken entirely fro m

Coleman and Nafpaktitis, 1972.
D. 14-15; A. 12-14; P. 15.16; A0 5-7 + 3-5, total 9- l l ;g i l ) rakers 4 ) 5 + I + 1l . total l 7

(16); vertebrae—no data.
Dn absent; Vn very small , poorly developed . Body photophores generally small and not

well defined (in preserved specimens) . PLO slightly before a vert ical from pectoral origin.
PVOI and PVO2 in a near vertical line; PVO2 close to middle of pectaral base. PLO. VLO,
SAO3, and Pol respectively about their diameters below lateral line. Six to 8 P0. variab ly
spaced in a wavy line; 3 to 5 (usually 4) VO, none elevated . SAO series in very wide angle , a
line through SAO I and SAOZ passing behind SAO:, and near vent. First and last AOa in-
terspaces occasionally enlarged; first or last AOa , or both , slightly elevated . Pol under base of
adipose fin. Prc 1.2 interspace less than a photophore diameter; Pre slightly lower than Prc~;
Prc3 well behind a vertical from Prc~ and at or near end of lateral line ; 1 or 2 additional Prc
near dorsal procurrent caudal rays.

Supracaudal and infracaudal luminous glands small , u ndivided , equa l in size , and ap-
posed , t heir length 1.6 to 2.0 times in orbital length. Each gland framed in dark tissue; most of
the luminous tissue is covered posteriorly by a darkl y pigmented hood. Next to the dorsall y
displaced Prc, the most definitive character is an undivided luminous gland about equal to the
orbi tal length , ex tending from anterior end of base of adi pose fin to nearl y midw ay to end of
base of dorsal fin , the gland outlined by black pigment with luminous tissue bul ging dorsa ll y.
Many minute secondary photophores on head , body, and anterio r part of caudal fin , and in
rather regular vertica l patterns on scale pockets along lateral line.

Size: To about 100 mm.
Least depth of capture: To 180 m at ni ght.
Distribution: Onl y five specimens known , taken from a small area of the North Pacific

Ocean bounded by about 44° to 45° N , 134° to 139° W.

Lampanyctodes Fraser-Brunner , 1949

The 8 to 10 procurrent caudal rays are st iffand spine-like. Dn , if present, modified into a
thin , elongate patch of luminous tissue between anterior portion of supraorbital bone and
orbital margin and extending downward nearly to nasal rosette; Vn round , deeply embedded.
PVO , before and nearly level with PVO2—a condition si milar to that found in the primitive
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Electronini subgenera Protomyctophum and Hierops , and in genera Ben t hosema and
Diogenichthys . Five P0, the third and fifth slightly but distinctly elevated . Five VO, the first 3
successively elevated in a pattern similar to those of the genera Lobianchia and Diap hus ; last
2 VO essentially on the same level and well below V03.

One species is recognized.

Lampanyctodes hectorls(Günther, 1876)

Fig. 147—Lamparzyctodes hec toris , male, 60.5 mm.

Description
D. 13-14; A. 15-16 (14-17); P. 13(12-14); AO 8(7-9) + 6 (4-7) , total 13-14(12-15); gill

rakers 10-11 + 1 + 20-21 (19-22), total 30-31 (29.33); vertebrae 37 (36-39).
Three SAO in a straight , equally spaced line about in series with VO~. No AOa elevated ; 1

Pol; 5 (4-6) Prc; all photophores well below lateral line. Dorsal and anal bases about equal in
length. Pupil very small , less than diameter of lens.

Size: To about 70 mm.
Least depth of capture: To 220 m at ni ght off South Africa.
Distribution: This species is known from off South Africa , New Zealand , and Australia ,

and is probably circumglobal near the southern boundary of the Subtropical Convergence; it
has not yet been reported from the eastern Pacific Ocean.

Discussion
Lampanyctodes hectoris , an infrequentl y reported species, is poorly described. The de-

scription of the type is inadequate in that neither photophores nor luminous glands are men-
tioned (Gunthe r , 1876: 471). Gilchrist (1905) , in describing this species as Scopelus argenteus
fro m off South Africa , presented a more complete descri ption. Fraser-Brunner (1949) , in
character izing the genus Lampanyctodes , added further details but erred in stating that the
procurrent caudal rays were “soft” and spi ne-like when they are distinctly stiff. He further
erred in stating that aside from the small supracaudal and infracaudal luminous glands no
luminous glands appeared elsewhere.

In addition to the three or four small luminous scales of the caudal glands, wea kly de-
veloped, small and frag ile , luminous scales are below PVO , posteroventrad to PLO, below
VLO, and below most if not all AOa photophores, but apparently not below those of the AOp
series. There are also one or two rows of very small luminous scales under most of the Prc
photophores. Similar scales are present at bases of most dorsal procurrent caudal rays behind
the supracaudal gland , possibly on each scale pocket between end ofdorsal base and origin of
adipose base, between origin of dorsal base and occipital region of head , and at bases of most
dorsal fin rays.

Since detailed counts and measurements for L. hecloris are not available in the literature ,
correlated counts for dorsal and anal fin rays, AO photop hores, and gill rakers (Table 26) . and
a list of body proportions are offered , based on material from near South Africa.
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TASU 26. CORRELATED COUNTS OF ANAL AND DORSAL FIN RAYS, A0 PHOTOPHORES , AND
GILL RAKERS FOR LAMPANYCTODES HECTORJS FROM NEAR SOUTH AFRICA

Anal rays
14 15 16 17

Dorsal 13 2 5 4 2
rays 14 — 18 13 1

AOp
4 5 6 7

7 [— 3 59 8
A00 8 1 47 112 3

9 — 7 6 —

Lower rakers
(including central raker)
19 20 21 22

Upper 10 4 27 17 —

rakers 11 — 5 14 5

The following body proportion of Lampanyctodes hectoris are based on 15 to 17 specimens,
37.5 to 61.9 mm in length. Averages are given first , followed by the range of va lues in
parentheses.

Head length 308 (293-326); head depth (on a vertical through angle ofjaw) 199 (191-208);
orbital diameter 90 (81-99); upper-jaw length 236(223-251); prepectoral length 320 (302-338);
prepelvic length 447 (429-466); preanal length 631 (612-655); predorsal length 449(432-466) ;
preadipose length 814(797-828); dorsal origin to pelvic ori gin 191 (176-204); dorsal ori gin to
anal origin 276 (262-293); caudal peduncle length 201 (187-213); caudal peduncle depth 83
(76-88); dorsal base length 177 (165-187); anal base length 197(180-208).

Stenobrachius Eigenmann and Eigenmann, 1890

Vn present, no Dn. SAO in relatively straight line , in line , or nearly so, with last VO. One
Pol. P0. much elevated; VO level. Supracaudal and infracaudal glands present in both sexes.

Key to species of Stenobrac hi us
la. Usually 4 (3-5) VO, the VO,. interspace larger than the rest. Usually 4 (3-5) Prc, in even

curve. Numbers of SAO variable , usually counted as 3, but 2 or 4 not uncommon. Sup-
racaudal gland with 5-8 luminous scales; infracaudal with 7-9 scales, filling entire space.
Body moderately robust S. leucopsarus

lb. Usuall y 5, rarely 4, VO; usually 3, rarely 4, Prc. Supracaudal luminous glands 2-4; in-
fracaudal glands 5-6, filling only about three-fourths of infracaudal space. Body slender ,
elongate S. nannochir nannoch ir

Stenobrach ius leucopsarus
( Eigenmann and Ei genma nn , 1890)

Description
D. 14( 13-15) ; A. 15( 14-16) ; P. 9 (8-10); AO 6 (5-7) + 7 (6-8) , total 13 ( 12-14) ; gill rakers 5

(6) ÷ 1 + 12( 11-13) , tota l 18(17-19); vertebrae 36 (35-37 .
Descri pt ive data, other t h an th at in key to species, is given below in a discussion of

F differences between S. leucopsaru s and its congener S. na nnochir.
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~~~~~~~~~~~ male, 77 0mm

Size: To about 90 mm.
Least depth of capture: Rarely dipnetted , but commonly taken above 30 m at night.
Distribution: S. leucopsarus is confined to the North Pacific cold water areas. It occurs

from off Baja California , Mexico (about 29° N, 115° W) northward into Gulf of Alaska and
Bering Sea and west to Kamchatka and Kurile Islands (Fi g. 149). Capture data from Aron ,
(1960, Fig. 149, dotted lines) indicate that the species is abundant in northern waters; the solid
line enclosing near-shore water off southern California, indicates an area in which hundreds of
specimens have been taken. Paucity of capture localities in northwestern Pacific may reflect
minimal collecting effort.
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l ug 149. ( ‘, ip tu r .  localut i.~— ~ r Stenohru, ~~ n ,,annod, r ‘ largi. .olid • ii, I~ — nd ~ ‘eu, ~.p~o’u~ I~ ., t hu., IiitIi~r
species, the. hea%v curved line offuuouthern ( ulufurnia and ro,rtht.rn B~pi ( ‘nluIuu rnua. Mexico . i.ncloscs an area in a hut
many co t lect ions (hundreds of specim.nsl were made. The thin. otraight I unea indicate the . i i, -. t racks of expedit ions
reported by Aron ) 1960 ). each dot representing at least one capture ofthni species. The open circles indicate addui u,,uual .‘

captures of S. h’ucopsarui .
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Stenobrachius nannoch ir nannoch ir
(Gilbert , 1890)

Fig. 150—Stenobr achius n. nannoch ir , female , 107.0 mm.

Fig. 151—Stenobrachius a. nannochir , drawing of specimen in Fig. 150.

Description
D. 14(13); A. 15(14-16); P. 9(10); AO 7 (6-8); total 13-14(15); gill rakers 5-6 + 1 + 12

(11-13), total 18-19 (17-20); vertebrae 37 (36-38).
Size: To about 110 mm.
Least depth of capture: To 300 m in daylight (See Discussion).
Distrib ution: In the eastern Pacific this is a more northern form than S. leucopsarus . Off

California it is not taken south of about 40° N; it ranges north into Gulf of Alaska and across
the North Pacific (Fig. 149). A subspecies, S. n. laticauda Kulikova (1960) , occurs in Okhotsk
Sea, but the eastern range of this subspecies, or any over lap in distribution of the two forms, is
not known.
Discussion

S. n. nannochir and its congener S. leucopsarus are somewhat similar and have been
confused although they are readily separable. In addition to the principal characters given in
the key to species, the following may be of aid in distinguishing between the two: In general , S.
leucopsarus has a more robust body; the depth at pectoral origin is 21’7 of SL, i’s about 19% in
S. n. nanno chir. The eye is sli ghtly smaller and the upper jaw distinctly longer in S. n.
nannoch ir , such that the eye is 30% (28-33% ) of upper jaw vs 38% (34-41~ ) in S. leucopsar us.
Also, the caudal peduncle is more slender in S. n. nannochir , its least depth being 30%
(28-33%)of its length vs 36% (33-40% ) in S. leucopsarus.

In life , and persisting for some time in preservative , the photophores of S. leu copsa rus are
yellowish-green in color , and those of S. n. nannochir claret.

161 

.—~~ -- . . --~~~~~~~~



S. n. nannochir is apparently a deeper-living form than S. leucopsarus. Aron (1960)
reported many captures of the latter species, but none of the first , in the North Pacific Ocean;
most of Aron’s sampling was at depths above 225 m at night , with but few to 400 m. Pearcy
(1964) reported 2 specimens of S. n. nannochir from 23 tows taken between 0 and 500 m, and
39 specimens from 24 tows taken between 0 and 1000 m, all about 50 mi (80 km) off Newport ,
Oregon.

Parvilux Hubbs and Wisner , 1964

Body elongate, slender, moderately compressed, the musculature rather weak and flaccid
as in deep-living lampanyctids. Caudal peduncle moderately deep, about half the greatest
depth of body. SOA in straight or slightly angulate oblique line. Procurrent caudal rays stiff
and spinelike. Body photophores very small. P04 highly, P0 slightly, elevated. Upper Prc at
lateral line and widely separated from the rest. Pectoral fins very weak and short.

Key to species of Parvilux
la. Supracaudal and infracaudal glands short , of about 4 luminous scales each. VLO nearer

lateral line than to ventral profile. SAO3 over or before a vertical
from anal origin P . ingens

lb. Supracaudal and infracaudal glands longer , of about 6 or 7 luminous scales each. VLO
nearer ventral profile than to lateral line. SAO3 well behind a vertical
from anal origin P. boschmai

Parvilux Ingens
Hubbs and Wisner , 1964

Fig. 152—Parvilux ingens, holotype, 160.0 mm. From Hubbs and Wisner 1964, p. 459,
fig.4).

Description
D. 14-17; A. 15-18; P. 10-13; AO 6 (5-7)-i- 7 (6-8) , total 13 (11-15); gill rakers 5 (4-6)-i- 1+ 12

(11-14) , total 17 (15-19); vertebrae 37 (36-38).
P04 elevated to about level of PVO ; P03 elevated by about its diameter above level of P02

and P03. VLO below lateral line by about one-third of distance from VLO to ventral profile and
about over VO;  3 to 6 VO (usually 4). SAO series slightly angulate , first 2 in line with VO%,
uppermost at lateral line and about over anal origin. AOa series level. AOp and Prc series not
continuous.
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Size: To about 200 mm.
Least depth of capture: To 155 m at night.
Distribution: This species is apparently confined to northeastern Pacific Ocean. It is pres-

ently known from between about 28° and 40° N and seaward to about 130° W (one specimen
known from near 41° N , 14ff W). It is mostly confined to the California Current.

Parvilux boschmai
Hubbs and Wisner , 1964

Fig. 153—Parvilux boschmai , holotype, 113.0 mm. From Hubbs and Wiener (1964, p.
458, fig. 5).

Description
D. 16-17; A. 17 (16-18); P. 12(11-13); AO 6 (5-7>+- 7 (6-8), total 13(12-14); gill rakers (4) 5 +

1 + ( 10) 11-12, total 17-18 (one specimen had 4 + 1 + 10, each side); vertebrae 36-37 (35-38).
The species Par vilux boschmai was based on the holotype and only known specimen , but

12 additional specimens (101-126 mm) were available for the present study.
PLO, SÃO3, upper Pol , and Prc touch or are very near lateral line. P04 high, about on level

of pectoral origin and slightly below, rarely on, level of VLO; P04 usually nearer a vertical
from P0 than from P0~ but occasionally midway between. VLO midway between, often
slightly nearer , lateral line than level of VO (nearer V01 in one specimen) and usually nearer
a vertical from VO than from VO. Four VO (holotype has only 3 VO) about equally spaced.
SAO series slightly to moderately angulate; SAOi on or a little behind , rarely slightly before, a
vertical from VO~; SAO variously somewhat before, on , or behind a vertical from first AOa.
First AOa depressed , A0a1. interspace wider than those of remaining AOa. AOp and Prc
series usually continuous; Prc4 widely distant from Prc3.

Dn apparently absent; in the original description it was suggested that the Dn , if present,
was represented merely by a streak of silvery t issue, but study of the new material shows this
streak to be connective tissue. Vn prominent but often well covered with darkly pigmented
tissue,

Perhaps the most significant changes in the original description of P. boschnzai are an
increase from 3 VO to 4 (although holotype has but 3 equally spaced VO) and reduction in
length of supracaudal gland; in holotype this gland was 14 .2% of standard length but only
8.9% (7.1-11.6% ) in the 12 new specimens.

Certain body proportions are given below, including those for the holotype; the average
value is given first , foll owed by range in paren theses:

Head length 289 (273-310); head depth 155 (151-169); length of orbit 52 (48-60); length of
upperjaw 200 (190-210); prepectoral length 288(274-304); prepelvic lengt h 401 (388-421);
preanal length 545(528-582); predorsal length 440(414-464 ) : preadipose length 791 (778-811);
dorsal origin to pelvic origin 169 ( 147-176); dorsal ori gin to anal ori gin 206 (190-223); length of
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dorsal base 208(191-223); length of anal base 215 (206-232); length of caudal peduncle 252
(224-270); depth of caudal peduncle 80 (71-88); length of supracaudal luminous gland 89
(71-116); length of infracaudal luminous gland 134 (109-159).

Size: To 126 mm.
Least depth of capture: To 370 m at night.
Distribution: P. boschmai is presently known only from the following five localities in the

eastern Pacifi c Ocean: 02° 09’ N, 84° 53’ W (holotype), 08° 57’ 5, 107° 44’ 107° 44’ W (one
specimen), 14° 46’ S, 93° 37’ W (one specimen), 20° 00’ N , 129° 00’ W (one specimen) and 11°
49’ N, 144° 51’ W (nine specimens).

Tr iphoturus Fraser-Brunner, 1949

Five VO, 1 or more highly elevated and displaced forward. SÃO markedly angulate. Two
Pol. PLO, VLO, SAO3, and Pol on or a little above lateral line; upper Prc well above and behind
end of lateral line. Usually only 3 Prc , separate from AOp. Vn present , Dn absent. Pectoral fins
tiny.

Key to species of Triphoturus in eastern Pacific Ocean
la. VO and V02 highly elevated and displaced forward to before verticals from VO2 and VO3,

respectively. PVOI well before vertical from PVO2 T. mex icanus (a complex)
lb. Only VO elevated and displaced forward to before V02. PVO~ almost directly below

PVO2 T. nigrescens

Trlphoturus mexicanus species complex
(Gilbert , 1890)

Fig. 154—Triphoturus mexicanus. From Bolin (1939, p. 136, fIg. 21).

Description
PLO below but nearly touching lateral line; all other upper photophores a little above

lateral line. P04 and SAO ,.2 about on a straight line that passes well above V02 and VO 1.
SAO I well behind a vertical from VO4. Infracaudal luminous gla nd long, reach ing to, or near ly
to, end of anal base.

The outline sketch (Fi g. 154) is representative of all forms, since all are superficially very
similar.

In the eastern Pacific , two speci~’s and a probable subspecies are found , based pr imarily on
numbers of gill rakers and vertebrae (Table 27) . Moser and Ahlstrom (1970, p. 114) stated
that , based on distinctiveness of the larvae , the southern form is referrable to Triphoturus
oculeus (Garman , 1899).
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Size: To about 70 mm.
Least depth of capture: To about 50 m (rarely less) at night.
Distribution: The species comples of T. mexicanus extends from about 38°N to 35°S, from

off San Francisco, California, to a little south of Valparaiso, Chile (Fig. 156). As indicated
(Table 27), the Gulf of California harbors a population that differs significantly from that of
the open ocean, extending from near the tip of Baja California Peninsula northward.

Moser and Ahlstrom (1970, p. 114) stated that T. oculeus ranged from Panama to Peru.
However, T. oculeus ranges somewhat farther to the north and much father south (Fig. 155).
Bussing (1965) reported the species from near Valparaiso, Chile, and Craddock and Mead
(1970) reported it from there and westward to about 76°W , between about 31° and 35°S.

TABLE 27. SOME MERIs’rlC CHARACTERS OF THE Two FORMS OF TRIPHOTURUS MEXICANUS AND
FOR T. ocui~~us.

T. mexicanus T. oculeus
Oceanic form Gulf of SE. Pacific

Character 
— 

(ea 20° to 300 N) California (Ca 13° N to 35° S)
Total gill rakers 17(15-18) 18(16-20) 14(11-16)
Vertebrae 34(32-38) 32 (30-33) 34(32-35)
Total AO photophores 10) 9.11) 9( 8-10) 10) 8-12)
Dorsalrays 14(13-16) 13(12-15) 14(12-15)
Anal rays 15(14.17) 15(13-16) 15(14-16)
Pectoral rays 9(8-10) for all three forms.

Triphoturus nigrescens
(Brauer, 1904)

Fig. 155— Tr iphoturus n igrescens , 34.8 mm.

Description
D. 14(13-15); A. 17 (16-18); P. 9 (8-10); AO 5 (4) + 6 (5) , total 11(10); gill rakers 3 (2-4) +

1 + 8 (7-10), total 12 (10-14); vertebrae 33-34.
Only upp er Prc is above lateral line, all other upper photophores below but touching that

line. V02 about on line through PVO2, P04, and SAO 2. Infracaudal luminous gland short,
ending far behind end of anal base.

Size: To about 40 mm.
Least depth of capture: To 24 m at night.
Distribution: In eastern Pacific Ocean T. nigrescens appears to be widely spread between

about 30° N and 30° S. It is a warm water species, not taken in California Current system, but
rather common in central water masses. It occurs across the Pacific and into the Indo-Pacific
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Fig. 156—Capture localities for Triphoturus nzexicanus (solid circles) and T. oculeus
(open circ les) .

and Indian Ocean areas. The exact distribution is open to some question because of taxonomic
confusion ) see Discussion) .
D~.rui.h on

The name T. microchir Gilbert (1913) is herein synonymized with T. nigrescens (Brauer ,
l~~ 4 as 1 cannot fi nd any differences that warrant retention of Gilbert’s species. I find that all
‘ h.u arta rs overlap completely.

therd’ two species appear to have been confused primarily because of Fraser-Brunner ’s
~ .. ri. t ’ .n- ehowing the P04 to be well above the orig in of the pectoral fin in T. nigrescens, as
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also shown by Brauer , (1906, p. 241, fi g. 158), and below tha t origin in T. microchir, as
descri bed, without fi gure, by Gilbert (1913, p. 101-103). In a total of 150 specimens from the
southeastern Pacific and the Indo-Pacific area and South China Sea, I found no P04 above the
level of the pectoral orig in; in fact , many were below the level of the bases of lower pectoral
rays, or between there and the first ray. Nafpaktitis and Nafpaktitis (1968, p. 57, fig. 70, as T.
microchir showed the P04 to be no h igher than the pectoral origin.

Another species, T. micropterus , placed in the genus Triphoturus by Fraser-Brunner
(1949) , may also be discussed here. It was described and fi gured by Brauer (1906, p. 239-240,
fi g. 157) as M. (Lampanyctus) micropterum). Brauer ’s study material was fro m the Atlantic
Ocean (Gulf of Guinea) and the Indian Ocean (from near Sumatra to near the Seychelles).
Brauer gave some body proportions for two specimens, for example 3.1 and 7.2 cm “korper-
lange ,” and stated that the largest specimen was 7.4 cm and th e smallest 1.5 cm. It is quite
proba ble that Brauer based his species on a mixed material , for of the large material of the
genus Triphotu rus before me (excluding species of the mexicanus complex) the largest speci-
men is but 4.0 cm SL. Also, the . genus Triphoturus has not been since reported from the
Atlantic Ocean. .Bolin (1959) did not list the genus fro m the large Michael Sara collection fro m
the North Atlantic , nor did Becker (1967a) from the large material gathered by the R/V PETR
LEVEDEV from throug hout the Atlantic Ocean.

Bolin (unpublished notes) examined a 15.2-mm specimen (Berlin Mus. no. 19375) , deter-
mined by Bra uer to be micropterum , and stated that the specimen differed in several respects
fro m Brauer ’s fi gure and descri ption , nota bly in having only “13½” anal rays. Other differ-
ences listed by Bolin are: the AOa forms a light arc anteriorly; there are 4 Prc in an even arc
with the last interspace markedly enlarged; the AOa-Prc interspace is equal to about half the
depth of the caudal peduncle; and there are 5 dorsal and 5 ventral luminous scales before
procurrent caudal rays. Bolin further stated that the specimen was in poor condition , and he
added a note th at the broadness of t he pectora l base indicated tha t it might possibly be a
somewhat aberrantjuvenile (Lampaaycz°us) rnacropterus.

In view of Bolin ’s findings , and th e quite large size of at least two specimens of Brauer’s
type material (72-74 mm) , the species mic ropterus is in some doubt. Holotypes of Gilbert ’s T.
microchir and Brauer ’s T. nigrescens and T. micropter tis must be compared before the
taxo nomy of these forms is fully understood.

Meanwhile it seems best to apply the name nigreseens to at least eastern Pacific material.

Lampanyctus Bonaparte , 1840

Upper jaw long, slender , slightly but abruptly expanded posteriorl y. No Dn; Vn small ;
PVO 1 always well below PVO 2. Five P0, the fourth elevated . 4 VO, the second elevated in
some species. Two Pol . Four Prc . Scale-like luminous glands on both dorsal and ventral sur-
faces of cau dal peduncle; some species bear a few similar scales on base of adipose fin. No
lu minous scales at bases of dorsal , anal , or pectoral fins. One or more primary photop hores on
chee ks and minute secondary ones on head and body i n some species.

In the eastern Pacific Ocean , the genus Lampanyctus is reasonably well understood ,
except for a kw troub lesome species groups. One group involves L. tenuiformis (Brauer , 1906) ,
L. fes t i t ’us Taning, 1928, and possibly L. steinbecki Bolin , 1939; t he first two species were
describe d respectively from the Indian and Atlantic oceans, but study mater ia l is scant and
very few specimens have been reported on in detail. L. steinbecki , described from off southern
Ca l ifornia , is well represented in collections and is herein considered a valid species; however ,
adeq uate material of the fir st two species must be compared with the latter before firm conclu-
sions as to synony my are warranted. A second group i nvolves L. niger (Gunther , 1887) and L.
ater T~tn ing, 1928; these species are very similar and are poorly understood in the world
oceans, Also , L. a chir us Andriash ev is quite variable and involves two or more species.
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In addi t ion to these troublesome groups, there are a few specimens before me, in poor
condition , that bear such abnormalities as 5 VO, or the SAO1 well behind a vertical fro m V04.
These specimens, not discussed further , cannot now be proper ly assigned , because other useful
characters are too often eroded away. Also, many specimens, obviousl y Lampanyctids, are
unidentifiable because of severe damage to head and body, or complete denudation—conditions
common in the more fragile species.

Key to species of Lampanyctus

la. Pectoral fin short , weak, narrow-based , or entirely absent. If present , width of the base
equal to or less than shortest distance between lower orbital margin and toothed margin
of upper jaw . No prominent photophore on cheek , but a small Bu may be present pos-
teroventrally just above margin of upper jaw. No luminous gland at base of adipose fin;
no minute secondary photophores under scales of body and head 2

lb. Pectoral fin long, broad-based; width of base greater than shortest distance between
lower orbital margin and toothed margin of upper jaw. Some species bear 1 or more
prominent photophores on cheek , a l umino us gland at base of adi pose fin , and minute
secondary photophores under scales of body and head 7

2a. VLO well below lateral line 3
2b. VLO at or near lateral line 6

3a. SAO1 over or sli ghtl y before VO4. SÃO2 well behind , SAO:i far behind , ori gin of ana l base .
Bu present L. idostigma

3b. SAOI about over V03. SAO2 over or slightly before ori gin of anal base. Bu present 4
4a. Photophores notably small. SÃO2 and SAO3 bot h before anal origin. VLO well above a

line from SÃO ~~~~. Bu present L. regalis
4b. Photophores not notably small 5
5a. SAO2 about over , SAO i slightly behind , ana l origin. VLO on a line from SÃO , .2. Bu

present. Infracaudal gland with 6 (5-7) luminous scales filling three-fourths or less of
infracaudal space L. rift en

Sb. SAO2 well before , SAO~ well behind , anal origin. VLO slighly above line from SAO .2 .
VO 2 slightly but distinctly elevated. Bu present; 8-9 (7-10) luminous scales in in-
fracaudal gland filling, or near ly so, in fracaudal space L. f er n a c

6a. Infracaudal gland with 7 to 9 luminous scales. Pectoral fin absent or reduced to a few
filamentous rays. SA0~ above th ird or fourth anal ray. Upper Pol on or slight l~ behind
vertical from base of last anal ray L. achirus (A complex

6b. Infracaudal gland with 3 to 5 luminous scales. Pectoral fin usually present but small and
frag ile. SAO:t over origin of anal base. Upper Pol before vertical from base of last anal
ray L. n iger

7a. No photophores on cheek; no luminous scale at base of adi pose fin ; no minut e  secondary
photophores on body 

7b. One or more photop hores on cheek; 1 or more luminous scales at base of adi pose tin
(absent in one species); minu t e  secondary photophores present and more or less I)ro m~
inent 17 2

8a. First 3 Prc in a slightly curved , nearly horizontal line; Prc 4 usually widely separat e from
the rest 9

8b. First 3 Prc not on a nearly horizontal l ine , last :1 about equal ly spaced on an obli que .
usuall y strai ght line: Prc ., not widely separate from the rest 2

9a. Nine to 11 procurrent caudal rays. VO 2 elevated but not displaced fi rward . VO series
curved and about equally spaced . AOa series curved. Seven to 8 luminous scales in
infracaudal gland I.. . aeanthur u.c

Db. No more than 8 ventral  procui-rent caudal rays 10
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lOa. VO and AOa series distinctly curved. VO2 elevated but not displaced forward , VO series
about evenly spaced. VLO nearer lateral line than to pelvic base . SAO slightly above
level of SAO 2 ; a line through them passes sli ghtly below VLO and far below PLO. Seven
to 9 luminous scales in infracaudal gland L. fest icus

lob. VO and AOa series in strai ght or very slightl y curved line 11
h a .  SAO, above level of SAO2 . VLO much nearer lateral line than to pelvic base. Line

through SAO2, SAO 1, and VLO passes near PLO. Five to 6 luminous scales in infracaudal
gland L. stein becki

1 lb. SAO1 on or below level of SAO2. VLO about midway between lateral line and pelvic base .
Line through SAO2, SAO 1, and VLO passes far below PLO. Six luminous scales in
infracauda l gland L. tenuifonmis

12a. V02 moderately elevated but not displaced forward. VLO about midway between lateral
line and pelvic base , slightl y above or on a line from PLO to SAO I . SAO distinctly below
level of SAO2. Prc4 usually notably well back on bases of caudal rays; Prc ,.4 interspace
somewhat greater than that between the others L. nobilis

12b. VO2 markedly elevated and displaced forward to near V0 1 13
13a. V02 elevated and displaced forward to before vertical from V0 1. VLO at lateral line. Prc1

offset posteriorly to below Prc i. First , third , and fourth Prc form a straig ht . steeply
oblique li ne. Three or 4 AOp over anal base L. h ubhsi

13b. V02 elevated and displaced forward to slightly behind vertical from VOL . VLO several of
its diameters below lateral line 14

14a. Prc2 sligh tly offset to under or behind Prc:,; first 2 Prc often smaller than last 2. One ,
rarely 2, AOp over anal base. Seven to 8 luminous scales in
infracaudal gland L. macropterus

14b. Prc2 not offset posteriorly, but forms a steeply ob l ique line wit h lPrc :iind Prc 4 15
l5a. PVO1 over or slightly before a vertical from PVO2. Prc2 not offset posteriorly. Two or 3

AOp over anal base. Seven to 9 luminous scales in infracaudal gland L. orn osf igma

- 

. 15b. PVO1 well behind vertical from PVO2. Infracaudal gland short , with 5 or 6 (4 - 7)  luminous
scales, filling no more than 75e4 (usually much less) of infracaudal space L. p ar t ’icauda

16a. AOa series abru ptly angu late, not even ly curved. Extra PLO close above and behind
ori gin of pectoral fi n 17

16b. AOa series strai ght or evenly curves; AOa2 andlor AOa :, may be sli ght ly dep ressed . No
extra PLO 18

17a. Second to fourth AOa variously and abruptl y elevated; first , fif th , and succeeding ones
never elevated. Extra PLO near pectoral ori gin strong ly deve loped. Secondary photo-
phores wea k ly develope d , persist ant onl y near lateral line L. ,~ondan,

I 7b . Onl y A0a2 and AOa i ab ruptly elevated (often only sli ghtly so) . Extra PLO w ell de-
ve loped. Secondary photophores very weakl y developed L s imulator

18a. Three to 5 luminous scales in infracauda l gland 19
18b. Seven to 9 luminous scales in infracaudal gland 20
19a. No luminous scale at base of adipose fin . VLO about midway between latera l line and

pelvic base. AOa series sli ght ly curved. Secondary photophores well developed . Pectoral
fin reaching to about AOa , L. pu~zllu.~

19b. Luminous scale present at base of adi pose fin 21
20a . Gill rakers 3-4 + 1 + 8-9. VLO at lateral line. One cheek photophore; secondary photo-

phores prominent. SAO I about over VO i. Pectoral fIn long, reaching to Pol L. a la tus
20b. Gill rakers 5-7 + 1 + 12-14 L. ansi rai ls
2 1a. Gill rakers 6-8 + 1 14.18. VLO about midway between lateral line and pelvic base, and

behind vertical from VO l. Secondary photophores weakly developed , persistent only near
Lateral line L. nuu /onaldi

2lb. Gil l rakers 4-5 * I + 9-12. VLO about over midpoint of VO .. . ,  interspace. One or 2 cheek
photop hores 22
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22a. AOa series in a sli ghly arched l ine;  AOa .2 interspace wider than others of the series .
VLO no hi gher than midway between pelvic base and lateral l ine.  VLO , SAO 1, and SAO 2
in nearly straight , horizontal line. Pectoral fin short , reaching to about pelvic base; width
of pectoral base 28 ’4 (24-31~~ 

) of length of orbit.  Two photophores on cheek. Secondary
photophores well developed. 7 (8-9 luminous scales in infracaudal gland L. iselinoides

22b. VLO above level of SAO 23
23a. Width of pectoral base 55~% )50-~~O~ of length of orbit.  Pectoral fin reaching to between

AOa 2 and AOa~. SAO I above level of SAO~, the 2 usually form ing straight line with VLO.
A0a2, and often AOai, usually depressed below level of adjacent AOa. Two , rarel y 1,
cheek photophore. Body photop hores not unusu a l !~’ small :  seconda ry photophores weakl y
developed , persistent only near lateral line L. tn t r ka r iu s

23b. Width of pectoral base 39~ (35-42 ’ ) of length of orbit.  Pectoral fin reaching to between
V02 and VO:i. SAO J below level of SAO2, l ine throug h them passing far below VLO. AOa~
and AOa :i occasionally depressed below level of adjacent AOa. One , rarely 2 , cheek
photophores. Body photophores very small; secondary photophores well develope d , per-
sistent over entire body L. Iep idolvc/mnus

Lampanyctus ritteri
Gilbert , 1915

~~~~~~~~~~~~ ~2 ~~~~~~~~~~~~~~~~~
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Fig I 57~.. f~ uflp ( ~ 7~’, t (, refe r,  iii i~~~ . I I’, I) Tithi .

Description
D.13 ) 13-15) ; A l8 17-19); P. 1 1) 1  1-12~; AO 7 (6-8) + 8 9~, total 15) 14- 17) ;  gil l  rakers 4 +

1 9 8-1)) . total 14 ( 13-15) ; vertebrae 36 35-:18
Body moderately robust , i t s  dept h at pe lv ic  o i ) . in  aho u t I ~~

‘ i of$l . ;  caudal peduric le deep.
about 1(Y ofSL . Infracaudal  luminous  gland covering no f lar e’  than  I l i r t ’e ’ f o u r t h s  ) u suall
l ess of the ventral  surhice of the caoda l pedu nc le . VU 1 not elevated.  VI  .0 on l i n e  t h r o u g h
SÃO and SAO 2 and a l i t t l e  below m i d w a y  bet ~~~~~ lateral  l i ne ’  and pelvic hase . SA( )  w i l l
behind from anal ori g in. Prc , s l ight ly  behind v ert ical from l’rc

Sizi ’ . fo about 120 mm .
Lt ’a~f ( li ’,) th 0/ rupture ; ‘l’o about 2(1 m at n i g h t  -

Distr ibut ion:  A p p a r en t l y  conf ined Ia co idr i -  w a t t ’r ~. af ’ t h e  T i I rt h i ’aS te ’ r i i  P acif ic  (Fig.  ~~~ It
r ang e ’s  f r o m  about 25 N o f f  Baja . (‘a l i f o i ’ n i a . Mt ’xici , . t o  abou t Ifi  N off \‘aneou vo ’r  l s l an d ,
(‘ anada . Aron I ~tf i ( )  reported c a l i t  ui’e’s as fa~ ~ ‘~-1 as al) out 1 -1 \V So! 1 ar~- captur e ’s  i i i  w h a t

17 ))
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appear to be L. ritteri have been made to 1530 W at about 370 N. The species has not been
reported from outside these limits.
Discussion

L. nitteri appears to be most closely related to L. fe~-nae. It differs, in part , in certain
meristic characters (Table 28) and in having a shorter infracaudal luminous gland and a
generally more robust body (Table 29) .

TABLE 28. CORRELATED COUNTS OF DORSAL AND ANAL FIN RAYS, AO PHOTOPHORES , AND
GILL RAKERS FOR LAMP ANYCTUS FERNAE AND L. RITTERI (COUNTS UNDERLINED).

Anal fin rays
16 17 18 19 20

12 1 2 — — —
Dorsal 13 3 1 85 2 4 — 1-

- 14 .). 4j j  115 4 —
-
‘ 

rays is — 3 6 — — 

AOp
7 9 10

5 — 1 6 4

AO 6 — 2 2 7  21 .~ 3a 
7 2 2 57  120 —
8 1. — — -

Lower rakers ( including central raker I

9 10 11 12 13

Upper 4 4 ~i 7~ 39 2

~~~~~~
. 

~~~
. . 

‘ -
. 

-
. 

. - ~~~
. . ..---.--- .

Fig. 158—Capture localities for Lampanv~- tu .~ r, i t, ’r, (many east weird of curved l i n e . L. fernac open squarest and I.
rega!ui open circ Ie’~i
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T~~ u~ 29. BODY PROPORTIONS FOR LAMPANYCTUS FERNAE AND L. f UTTERI.

L. fer nae L. r itteri
Holotype Paraty pe.

Measurement N 20 N 18
SL-76.3mm SL-41.9Omm SL-47-98mm

Ave. Range Ave. Range
Head length 257 250 235-264 286 272-300
Head depth 149 146 130.159 173 162-180
Orbit length 62 61 57-66 65 59-73
Vpperjaw length 181 174 154.187 202 194-212
Prepectoral length 266 263 254-275 298 280-312
Prepelvic length 389 387 371-408 413 391-429
Predorsal length 470 461 445-481 475 454-495
Preanal length 539 548 538-562 555 544-566
Preadipose length 786 782 758-806 800 782-813
Dorsa l origin to pelvic origin 179 169 159-180 186 169-202
Dorsal origin to anal origin 199 191 176-201 213 190-226
Dorsal baselength 149 152 140-164 167 152-187
Anal base length 214 215 198-229 233 223-255
Caudal peduncle length 245 259 242-280 224 211-245
Caudal peduncle depth 88 84 69-99 105 86-115
Supracaudal gland length 79 80 66-96 55 42-72
lnfracaudal gland length 207 207 182-232 126 77-145
5fla ta from Wiener , 1971.

Lampanyctu s fernae
Wisner , 1971

-

Fig. 159—Lampanyctus fern a e, holotype, 76.3 mm. From Wisner (1971, p. 50, 8g. 6) .

Description
D. 13(12-14); A. 17(16-18); P. 13(12-14); AO 6 (5-7)+ 8-9 (7-10) , total 14-15 (13-16); gill

rakers 4 (5)4- 1+ 11(10-13), total 16(15-18); vertebrae 37 (36-38).
Correlated counts of dorsal and anal fin rays, AO photophores and gill rakers (Table 28) ,

and body proportions (Table 29) are given for L. fernae and are compared with similar data for
L. ritteri .

Size: To about 90 mm.
Least depth of capture .‘ To 200 m at night.
Distribution.’ Presently known from a rather restricted area of the North Pacific Ocean ,

about 40 to 45’ N , 135 to loS’ W (Fig. 158).
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Discussion
Lampanyctus fernae is basically similar to L. ritteri (Fi g. 157) and has bt~en found so

misidentified in some collections of that species. It differs from L. ritteri in having more gill
rakers, more scales in the infracaudal luminous gland (this gland longer and reaching to end of
anal base instead of but one-half to three-fourths that distance , as in L. ritteri ), a shorter and
less deep head , and a genera lly more slender body. Also, the VO( is sli ghtl y but distinctly
elevated , although not disp laced forward , and the VLO is notably hi gher. Prc4 lies well behind
rather than over or a little before a vertical from PrC:e.

Lampanyctus regalis
( Gilbert , 1891)

_

Fig. 160—Lan ipa ny c(us regali a , male . 155.0 mm.

Descri ption
D. 15 (14-16); A. 17 (18); P. 13 (14); AO 6 (7)— 8( 7) , tota l 14 (13-15); gill rakers 4+ 1+ 9 (8) ,

tota l 12 (13); vertebrae 37 (36-39).
Body moderately robust , very similar to that of L. ritteri. SAO:~ about over anal origin;

VLO much nearer lateral line than to pelvic base; line throug h VLO and SAO I passes far
below SAO~. AOa series often slightly curves. In specimens in excellent condition tiny second-
ary photophores can be seen at the posterior border of some scale pockets .

Size: To about 165 mm (see Discussion).
Least depth of capture: To abou t 50 m at ni gh t.
Distribution: From south of Magda lena Bay, Baja Ca~.fornia , to off Japan , in the colder

waters of the northeastern Pacific (Fi g. 158) . The density of’occurrence i n the Cal i fornia area is
no doubt the result of a greater number of hauls .
Discussion

A possible new form, closely related to L. regalis, occurs in near-shore waters off Oregon
and perhaps off northern California. Apparently it is a large species , reac hing at least 170 mm.
It differs from L. regalis in having the following features: D. 17 ( 16) ; A. 19( 18) ; P. 14 ( rarely 12
or 13); AO 7 (8) + 8(7) , total 15 (14-16); gi ll rakers 4 (5) + 1 ÷ 1 0 ( 1 1) , tota l 15( 14-16) .

SAOa lies over base of third anal ray rather than over anal ori gin; AOa is not followed by
an enlarged interspace. Only a few specimens have been examined thus far , and more must be
studied to determine if these differences are more than just clinal.

Lampanyctus Idost igma
Parr , 1931

Descr iption
D. l3 ( 12 ) ;A.1 7( 16- l 8) ; P .11-12 ;A0 5-6+6 ( 5-7) , thta l l l ( l O - 1 3 ) ; g i l lraker s4 ( 5) -I- 1 + 10

19-I 1) , tota l 15 l4 - l 7) ; vertebrae 32 3l-33) .
SAO I far behind anal orig in , over or a l i t t l e  behind AOa~: SÃO over or a li t t le before VO,;

SAO~ about over AOa . VLO about midw ay between lateral l ine and pe lvic origin. Prc in-
terspaces progressively wider ; PrC , about over Prc .,. Two or 3 luminous scales in supracaudal
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Fig. 161—Lampanyctus idostigma , 82.5 mm.

Fig. 162—Capture localities for Lampanyctus idosligma (ope n circles) and L. stonh,’cki (solid squares) ; this
latter distribution represents only capt ures in the eastern Pacific Ocean.

gland and no more than 3 in infracaudal gland. AOa series level; AOp and Prc series usually
Continuous.

Size: To about 90 mm.
Least depth of capture: AU tows tak ing the species were fro m 0 to 300 m and more.
Distribution: Apparently confined to the east of about 135’ W. It has a very large north-

south range, but no significant differences could be found between specimens from the ex-
tremes of this wide range (some 3300 miles between San Diego, California , and Antofogasta.
Chile) .
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Lampanyctus niger
(Gunther , 1887)

Fig. 163—Lampanyctus niger , holotype, 102.8 mm. BMNH 1887.12.7.219. (An unpublished drawing by RolfL. Bolin).

Fig. 164—Lampanyctus ater Táning, 1928, holotype, 89.0 mm. From Dana Sta-
tion 1152 I. (An unpublished drawing by RolfL. Bolin) .

Description
D. 13-14; A. 16(15-17); P. 10-11; AO 6 (5-7) + 6-7, total 11-12(14); gill rakers 4-5 + 1 + 10

(9-11), total 15-16(14-17); vertebrae 35 (34-36).
The nominal species L. niger , of worldwide distribution , apparently constitutes a complex

of closely related forms, subspecies or species (see Discussion) . The following data are taken
from specimens from north of Hawaii , that conform reasonably well to the inadequate descrip-
tion and figure provided by Gunther and to the above outline sketch by Bolin. Two forms may
occur near Hawaii: one form apparentl y reaches a maximum size of about 80 mm (apparently
sexually mature at about 70 mm) , the other (based on a very few specimens) reaches about 140
mm.

PLO about three times nearer lateral line than to pectoral origin and well forward of
vertical from that origin. P04, SAO1, and SAO2 on a nearly straight , level line. VLO varies
from near lateral line to four of its diameters below lateral line and over or sli ghtly behind
V01. Four VO, equally spaced. SAO series strongly angulate; SAO over a point variously
nearer V02 or V03; SAO2 about over anal ori gin; SAO3 nearly touching lateral line over a
point midway between anal ori gin and first AOa. AOa series level , the AO .2 interspace
ofte n wider than those between remaining AOa. First Pol well behind last AOa; a line through
the 2 Pol passes variously through origin or end of base of adi pose fin. Prc and Prc2 very
closely spaced and nearly on same level; Prc~ above and behind Prc2 and distant from it by a
space three times wider than that of Prc and Prc2. Prc4 on or slightly above lateral line , over ,
or its diameter behind , vertical from Prca and distant fro m it by twice the Prc2.3 interspace.
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Supracaudal luminous gland short and weak , of 2 or 3 coalesced scales; infracaudal gland
more robust, of 3 to 5 overlapping and coalesced scales, its length about equal to or slightly
greater than least depth of caudal peduncle.

Size: To about 90 mm (see Discussion).
Least depth of capture: To about 1000 m at night .
Distribution: The nominal species L. niger is worldwide, but at present there is considera-

ble doubt as to the correctness of identification. Until a definitive study is made of all forms
concerned , the distribution of L. niger (sensu stricto) must remain in question.
Discussion

Gunther ’s description of ”Nannobrachium nigrum ,” based on a single damaged specimen,
applies to several lampanyctid species in that the body structures received the most discussion.
Photophores are described in the following terms: “The eye-like phosphore scent organs are
small and arranged very much in the same manner as in Scopelus engraulis , but owing to the
condi tion of the specimens no exact description of their number can be given. A long, linear,
glandular organ of white colour occupies the back and opposite side of the posterior half of the
caudal peduncle.” Unfortunately, this account of the photophore s is useless in defining L.
niger , because Sopelus engraulis belongs to the genus Diaphus , as shown by the descript ion
and figure provided by Gunther (1963 reprint: p. 197, p1. LI , fig. C). —

Táning (1928)described Lampanyctus ater as new; Bolin (1959) expressed doubt that L.
ater was specifically distinct from L. niger and stated that fishes of this group were variable in
the numbers of infracaudal glands, those from the southern hemisphere and East Indian
region having fewer glands than those from the North Atlantic Ocean.

It is of interest that Bolin ’s fi gure (above) of the holotype of L. niger differs from that
shown by Gunther (Plate LII, fi g. b, Report on the deep-sea fishes) in that Bolin shows SAO , to
be nearly over V02 rather than over V03, as shown in Gunther’s and subsequent illustrations —

of the species. (Bolin had included with the drawing the statement “no trace of pectorals left”).
Possibly this discrepancy was due to the poor condition of the specimen, but in his personal
notes Bolin has stated that in specimens from the South Atlantic Ocean VLO was more nearly
over V02 than over V03.

At least two forms of this niger-ater (?) complex are found in the eastern and central
Pacific Ocean. Aside from the probable difference in maximum sizes, the smal ler form has
VLO very near lateral line and a gill raker count of 5 + 1 + 11-13; in the larger form VLO is
severa l of its diameters below lateral line, and the rakers number 4 + 1 + 9-10.

Much more study on specimens in good condition from all oceans, and a careful examina-
tion of the holotype of L. niger must be accomplished before this problem is solved.

Lampanyctus ach irus
Andriashev , 1962
Species Complex

- - - - - -

F Fig. 165—La in p anyc lus achirus , holotype , 124.0 mm. From Andr iashev
( 1 962, p. 257, fig. 27 ) .
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Fig. 166—(A.) Lampanyctus achirus !), From 12°15 S. 77°48 W; (B.) Lampanytus ach irus (n.sp. ?) , 48.0 mm. From
about 27° N , 155° W.

Descri ption
Counts for specimens basically referrable to L. achirus from four areas of the eastern

Pacific Ocean and from off South Africa are presented in the following tables: Dorsal and anal
fin rays (Table 30), AO photophores (Table 31), gill rakers (Table 32), and vertebrae (Table 33).

TABLE 30. NUMBERS OF DORSAL AND ANAL FIN RAYS OF THE LAMPANYCTUS ACHIRUS SPECIES
COMPLEX FROM FOUR AREAS OF THE EASTERN PACIFIC OCEAN AND FROM NEAR
SOUTH AFRICA.

Dorsal fi n rays Anal fin raysArea __________________________________________
13 14 15 16 17 15 16 17 18 19 20

Southeastern
Pacific

64°-46° S 4 20 19 6 — — — 8 13 6 —
34°-03° S — 3 16 33 2 — — 5 16 20 2

Northeastern
Pacific

19°32° N, 12 15 1 — — 3 8 16 3 — —

118°-133° W
19°-26° N, 4 26 3 — — — 6 11 15 3 —

ca 155°W
Near South

Africa — 3 6 — — — — — 9 T - -

TABLE 31. NUMBERS OF AO PHOTOPHORES OF THE LAMPANYCTUS ACHIRUS S P E C I E S  C O M P L E X
FROM FOUR AREAS OF THE EASTERN PACIFIC OCEAN AND FROM NEAR SOUTH AF-
RICA.

Area _____-_
__~2~ 

photophores AOpphotophores 
-

5 6 7 8 5 6 7 8 9
Southeastern

Pacific
64°-46° 5’ — 2 56 8 --- — 5 72 10
34 -03° S~ — 4 27 6 1 20 23 1 —
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Northeastern
Pacific

19°-32° N, 18 6 — — — 3 18 3 —
118°-133° W
19°-26° N , 28 38 — — — 26 34 4 —
ca 155° W

Near South
Africa — 4 13 — — — 11 7 —

Total AO photophores
11 12 13 14 15 16

Southeastern
Pacific

64°-46°5’  — — — 6 46 14
34°-03° 5’ — 2 15 17 3 —

Northeastern
Pacific

19°-32° N, 3 18 3 — — —

118°-133° W
19°-26° N, 6 49 18 2 — —

ca 155° W
Near South

Africa — — 4 7 7 —

*Counts for AOp photophores include those of Bussing (1965) .

TABI.~E 32. NUMBERS OF GILL RAKERS OF THE LAMPANYCTUS ACHIRUS SPECIES COMPLEX
FROM FouR AREAS OF THE EASTERN PACIFIC OCEAN AND FROM NEAR SoUTH AF-
RICA.

Upper rakera Lower rakers (central raker included)
Area

4 5 6 10 11 12 13 14
Southeastern

Pacific
64°-46° 5’ — 18 46 — 8 31 43 9
34°-03° 5’ — 95 3 3 32 77 3 —

Northeastern
Pacific

19°-32° N, 48 2 — — 50 — — —

118°-133° W
19°-26° N, 61 1 — 2 57 3 — —
ca 155° W

Near South
Africa 11 8 1 — 1 11 6 2

Total gill rakera
14 15 16 17 18 19 20

Southeastern
Pacific

64°-46° S — — — 7 17 31 9
34~-03~ S — 1 18 73 6 — —

Northeastern
Pacific

lr-32° N , — 48 2 — — — —
t18°-133° W
19’-26° N, I 28 4 — — — —

ca lfiS’ W
Near South

Africa — I 10 1 6 1
Counta for lower gill rakers include those of Bussing (1965) .
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TABLE 33. NUMBERS OF VERTEBRAE OF THE LAMPANYCTUS ACHI R (JS  SPECIES COMPLE X FROM
THE EASTERN PACIFIC OCEAN AND FROM NEAR SOUTH AFRICA.

Vertebrae

________________ 
33 34 35 36 37

Southeastern
Pacific

64°-46° 5’ — — 1 18 8
34°-03° 5” — 27 28 18 —

Northeastern
Pacific

19°-32° N , 12 10 1 — —

118°-13a’ W
19°-26° N , 4 12 2 — —

ca 155° W
Near South

Africa — — 6 15 2
*CountS incl ude those of Bussing (1965).

Pectoral fins usually absent , or when present are reduced to a few extremely vestigial
rays. PLO and VLO two or three of their diameters below lateral line. PLO well forward of a
line through the two vertically arranged PVO. PVO1.2 in terspace fro m 0.75 to 1.0 in vertical
diameter of orbit; the highly elevated P04 and upper PVO about on same level. P04 on or
slightly behind vertical from P03 SAO series in obtuse angle of about 140°, SAl on or a little
above level of SAO2, the latter over or slightly before origin of anal fin or variously father back
to over bases of second to fifth anal rays (see rE-°cussion). SAO,.2 interspace from 1.5 to 2.0
times that of SAOZ.3. Upper Pol and SAO3 on or very near lateral line. Prc4 about on or sligh tly
above latera l line and on , before, or behind vertical from Prc3 (see Discussion).

Supracauda] luminous gland short (2 to 5 scales); infracaudal gland variable in numbers
of scales, with 7 to 10 in far southern waters but only 3 to 5 off Chile and Peru (34° to 03° S) and
in northeastern Pacific.

Size: To about 155 mm in the southeastern , to about 70 mm in the northeastern , Pacific
Ocean.

Least depth of capture: To about 300 m at night in northeastern area. All captures in
southeastern area , and off South Africa , were from tows with open nets to deeper than 300 m.

Distribution: Probably circu mglobal in far southern seas. Andriashev ’s type material of L .
achirus (12 specimens) was taken in an area of the southeastern Pacific and southwestern
Atlantic Ocean from 58° to 64° 5, 61° to 135° W. Specimens conforming well to the diagnosis of
L. achirus have been taken offChile and Peru and in the northeastern Pacific between 19° and
32° N , 118° and 133° W, and in the north-central Pacific between 19° and 27° N , along about 155°
W. The species also occurs off South Africa and in the southeastern Atlantic at about 30° 5, 05°
W. There are no records of capture in the eastern Pacific between about 03° S and 19° N; also no
captures are recorded from between the two northeastern areas.
Discussion

In the eastern Pacific Ocean throughout the nearly 5800-mi le south-to-north range of
these fishes without pectoral fins there are some interesting variations in meristic characters
and body proportions that may indicate possible speciation. Meristic characters are invariably
somewhat hi gher in far southern waters but grade more or less smoothly to lower in the north;
this is apparent in numbers of dorsal and anal fin rays (Table 30) , A0 photophores (Table 31) ,
gill rakers (Table 32) , and vertebrae (Table 33). Variability also occurs in the general robust-
ness of the body; specimens from between 64° and 46° S, and fro m the northeastern Pacific ,
have a somewhat more slender body form than those fro m between 34° S and 03° S. as illus-
trated by Bussing (1965 , p. 204, fi g. 7) . This diffe rence in body form between the Peruvian and
northeastern specimens is also shown in Figures 165 and 166, above.
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TABLE 34. BouY PROPORTIONS FOR THE LAMPANYCTUS ACHIRUS SPECIES COMPLEX FROM OFF
SOUTH AFRICA AND FROM THE SOUTHEASTERN AND NORTHEASTERN PACIFIC
OCEAN.

South Afr ica Sout heastern Northeastern
Paci fi c Pacific

Measu remen t N~ 10 N 20 N= 27

— 
( 58-140 mm) (84-145 mm ) (42-68 mm~ -

- 
Ave . Range Ave . Range Ave. Range

Head length 265 253-284 274 261-289 277 265-286
Head depth 168 156-182 175 162-184 162 152-176
Upper jaw length 201 186-216 201 188-211 205 197-215
Orbit lengt h 55 49-61 51 44-61 64 49-74
Prepelvic lengt h 412 399-423 403 389-418 407 398-417
Preanai length 561 530-581 534 521-550 563 541-582
Predorsal length 500 462-533 460 437-477 483 457-505
Preadi pose lengt h 815 789-837 803 790-820 817 797-832
Dorsal origin to pelvic orig in 169 146-191 197 178-218 178 160-193
Dorsal origin to anal ori gin 184 173-199 222 214-226 198 174-215
Dorsal base lengt h 189 176-203 199 181-216 189 180-198
Anal base length 231 206-247 247 229-265 243 229-259
Caudal pedunclelength 214 199-241 218 201-233 216 192-239
Caudal peduncle depth 79 66-85 98 90-104 76 68-90
Supracauda l gland lengt h 154 142-181 137 105-195 76 62-87

Body proportions (Table 34) are given for specimens of the L. achirus complex from near
South Africa and from the southwestern and northeastern Pacific Ocean.

Lampa nyctus achirus was described and figured as having SAO2 slightly before a vertical
f rom ori gin of an a l f i n  bu t th is charac ter is h ighly variab le througou t the range. In 83% of the
legible specimens (a total of 70 sides) from between 64° S and 46° S, SAO2 was beofre or on a
vertical from origin of anal fin , and over bases of second or third anal ray in 17% of the sides. In
specimens from between 34° 5 and 03~ S, SAO2 was somewhat more posteriorly placed; of 56
sides only about 12% of SAO2 were before or over anal ori gin , but 68% were over bases of
second or third rays, and 20% were over bases of fourth or fifth rays. On 51 sides fro m the
northeastern Pacific , SAO2 had , on the average , an even more posterior position; SAO2 was not
observed to occur before a vertical from anal origin and was over that origin in only 6% of the
sides; SAO2 was over bases of second or third rays in 34%- of the sides, and over bases of fourth

S or fifth rays in 60% . In the few legible specimens fro m off South Africa (15 sides) SÃO2 was
over or slightly before anal ori gin in 66% of the sides , and over bases of second or third rays in
34% .

The position of Prc4 relative to Prc3 also is variab le thro ughout the range of the L. achirus
complex. In specimens from 64° to 46° S, Prc4 is predominantl y on (few slightly before or
behind ) a vertical from Prc:~; in specimens fro m 34° to 03° S, Prc4 is before , rarely on or beh ind , a
vertical from Prc3. In specimens from the northeastern Pacific , Prc4 is near ly always behind,
often by at least two diameters , the vertical fro m Prc3 and is rarely on or before it.

Since the achirus-like form was first reported fro m the northeastern Pacific (Berry and
Per k ins , 1966) , it has been thought to be specifically distinct. But as the above data indicate ,
the intergrading of the various meristic characters between the southeastern and northeast-
ern forms and the variability in positions of SAO2 and Prc4 suggests caution in regarding the
nort heastern form as a separate species. However , I believe it may p rove to be dist inct beca use
of the consistently more posterior position of Prc4 and the much smaller size. Examination of
ova r ies of specimens 58 to 65 mm revea led well deve lop ed , though still immature , ova , an
indication that this northeastern form may be fully adult at the largest known size of about 70
mm.
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Lampanyc tus st&nb ck~Bolin , 1939

Fig. 167—Lampanyctus steinbecki, holotype, 35.5. mm. From Bolin
(1939, p. 140, f ig. 23).

Description
D. 12-13 (14); A. 17-18 (16-19); P. 14 (13-15); AO 6(5-7) + 7 (6-8), total 12-13 (14); gill

rakers 3-4 + 1 + 9 (8-10), total 13 (12-14); vertebrae 35 (34-36).
SAOI well above level of SAO2, a line through them passing through or near VLO and

PLO. VLO below lateral line by about one-third the distance from there to pelvic base. V02
often slightly elevated by about half its diameter above the rest. AOa series usually slightly
curved . Deviations of V02 and AOa are not always evident in smaller specimens (30 mm and
less). Infracaudal gland with 5 or 6 luminous scales covering about three-fourths ventral

S 
surface of caudal peduncle.

Size: To 80 mm.
Least depth of capture: To about 300 m at night.
Distribution: Apparently widespread in eastern Pacific Ocean (Fig. 162). Insufficient col-

lecting has been done westerly and southwesterly of the depicted range to be certain of its
occurrence in those areas. Whitley (1968) did not include the species in his list of fishes from
New Zealand. L. steinbecki has been reported from the Indian Ocean (see Discussion) .
Discussion

Nafpaktitis and Nafpaktitis (1969) applied the name L. steinbecki to specimens from the
western Indian Ocean, stating that they agreed very well with Bolin’s original description.
However , these authors listed counts that differ somewhat from those of eastern Pacific speci-
mens: D. 12; A. 16(15-17); P. 13-14; AO 4-5 (6) + 5-6(7), total 9-11 (12); gill rakers 3 + 1 + 8(7).
Also, these authors showed the VLO to be somewhat nearer lateral line than in eastern Pacific
specimens.

These differences indicate a probability that two distinct species may be involved. How-
ever , at present there are insufficient data to warrant specific separation.

Lampanyctus tenulform ls-fest lvus species complex

Bolin (1959), in a discussion of Lampanyctus fe stivus (Táning, 1928) from the North
Atlantic Ocean, stated that the species was possibly conspecific with L. tenuiform is (Brauer ,
1906) , L. bensoni (Fowler , 1934) , and L. steinbecki Bolin (1939), but offered neither illustra-
tions nor criteria for separating the forms. Nafpaktitis and Nafpaktitis (1969) discussed and
illustrated all except L. bensoni and offered a few characters for distinguishing between L.
tenuiformis and L. fes tivus; Bolin (personal communication) also provided characters for
separating the latter two species. Data from these investigators are combined in Table 35 and
are compared with similar data from specimens provisionally identified as L. ten uiformis from
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TABLE 35. SOME CHARACTERS REPORTED AS USEFUL IN DISTINGUISHING BETWEEN LAM-
PANYCTUS TE4VUIFORMIS AND L. FESTIVUS FROM THE INDIAN AND ATLANTIC
OCEANS COMPARED WITH A FORM PROVISIONALLY IDENTIFIED AS L. TENUIFORMIS
FROM THE PACIFIC OCEAN.

L. tenuzforrn is* L. fest ivus4° L. tenuiformis (? )
(Indian Ocean) (Atlantic Ocean) ( Pacific Ocean)

A.18 A. 19-20 A. 17-18
P. 14 P. 16(15-17) P. 14(13-15)

A 06+7 A07+8-9 A 06+7

6 scales in infracaudal 8(7-10) scales in infracaudal 5-8 scales in infracaudal gland ,
gland, filling four-fifths of gland, filling all the filling two-thirds to all the
i n f raca ud a l space space space

VO series in a straight VO series curved VO series usually curved,
line often straight in specimens

of less than 50mm
AOa series in a straight AOa series slightly AOa series slightly

line curved curved
SAOi and SAO2 on same SAOi below level of SAO2 SAOi on or below level

level of SAO2
SAOi before vertical SAOi directly over VO3 SAO, before vertical

from V03 from VOs
P04 slightly above level P04 about on level of P04 slightly above level

of lower end of Pectoral upper end of pectoral of lower end of pectoral
base base base

Line SAO ,.2 passes Line SAO I~ passes Line SAO .2 passes var-
- - slightly below pectoral slightly above pectoral iously near upper and

base base lower ends of pectoral
base

5 Data from one specimen (85 mm reported by Nafpaktiti s and Nafpaktitis , 1969.
°4Data from holotype (101 mm) reported by Nafpaktitis and Nafpaktitis , 1969, and from three specimens (35-68 mm)

repo rted by Bolin , 1959.

the Pacific Ocean. L. steinbecki is herein regarded as a valid species; L. bensoni is not dis-
cussed.

The following key will be of aid in separating L. steinbecki (from the eastern Pacific
Ocean) from L. tenuiformis and L. festivus.

la. A line through SA01 2 passes through or near VLO and/or PLO. 8A0 1 over VO3 and well
above level of SAOz . VO and AOa series slightly but distinctly curved , often nearly

S strai ght in speci mens of 25 mm or less L. steinbecki
lb. A line through SAO1.2 passes variously near upper or lower ends of pectoral base 2
2a. VO and AOa series not curved. SAOi slightly below level of SAOa and directly over VOs. A

line through SAOI.~ passes near lower end of pectora l base L. tenuiformis
2b. VO and AOa series slightly but distinctly curved. SAOI about on level of SAO2 and bef ore

vertical from VO3. A line through SA01 2 passes through or slightly above upper end of
pectoral base L. festivus
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Lampanyctus tenui form is (? )
(Brauer , 1906)
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Fig. 168—Lampany ctus tenu iformi s .
~~ female , 110.0 mm . From the southeastern Pacific Ocean , 02’31’ S. 137°04’ W.

Description
D. 13-14; A. 17-18; P. 14 (13-15); AO 6-7 + 6-7, total 13 (12-14) ; gill rakers 4 (5) + 1 + 9

(10-11), total (see discussion); vertebrae 36(37) .
PLO two to three of its diameters below lateral line; SAO 4, Pol , and Prc 4 touchi ng lateral

line. VLO about over base of inner pelvic ray and slightl y nearer lateral line than to pelvic
base. Li ne t hroug h PLO and VLO passes through or very near SAO I . Line through SAO:I and
SAO2 passes through or slightly behind V04.

Size: To 115 mm.
Least depth of capture : To 300 m at night.
Distribution: Apparen t ly widespread i n the eastern Pacific Ocean (Fig. 169) but , as few

specimens have been taken , it may be eit her unco mmon or so mehow unava ilab le to cap ture
gear.
Discussion

Two possibly distinct forms of the provisional species are evident. Ei ght of the eleven
specimens showed little variation in numbers of gill rakers, all having 4 + 1 + 9, except one
which had 5 + 1 + 9 on the ri ght side. Al so , in these specimens the Prc 14 interspace was
notably greater than that between Prc 1artd Prc i. Three of the eleven specimens (in three
co llections fro m t he no rt heaste r n Paci fi c , enclosed by dashed line in Fig. 169) differed in that
the PvC 1.4 interspac e was equa l to or sli ghtly les than that o f Prc .:i . The number of gill
rakers was also higher , 5 + 1 + 10-11; one specimen (of two) , totally den uded, had 4 + 1 + 9
rakers , whereas the other (all photophores present) had 5 + 1 + 10; the respective sizes were 38
and 48 mm.

Based on criteria given in Table 35 and in the foregoing key, speci mens con form in g
stri ctl y to eit her L. ten uiformis or L. f estivus were not found in the eastern Pacific Ocean:
howeve r , 11 specimens (9 collections) in good condition , from widel y scat tered areas of the
Pacific (Fi g. 169) , have characters that are presumed to differentiate L. tenuiformis and L.
festivus (Table 35). It may be that these Pacific specimens represent a new species, bu t becau se
o f the pa ucity of in fo rm ation on eit her L. ten uiforrni s or L. fes t ivus t h ey may also merely
reflect an unknown vari ation in these species. Therefore , unt i l  further study the older name ,
f enu i fo r mis, is provisiona ll y app l ied to t he Paci fi c for ms.

However, as t he western and southern areas of the eastern Pacific Ocean are inadequately
collected it is possible that  the forms fro m the Indian Ocean , identifie d as L. tenuiformis and L.
f *’stwus by N afpakti t is  and Naf paktitis ( 1969, p. 48, fi gs. 57, 58) may eventually be found in
these marginal areas. Therefore , t he figures provided by these authors for the two species are
reproduced here (Figs. 170 and 171 ) .
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Fig. 169—Capture localities for specimens tentatively assigned to Lump any ctus
tenuiforrnis but having characters reported as useful in separating the nominal species L.
tenuiforrni s and L. festivus .

Fig. 170—La,npanyctus tenuiformis , 85.0 mm. From Nafpaktiti s and Nafpaktitis
(1969, p. 48, fig. 57) .
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Fig. 171—Lampanyctu s fes t iviss, holotype , 101.0 mm. From Nafpaktitis and Nafpaktitis
(1969, p. 58. fig. 48) ,

Lampanyctus acanthuru s
Wisner , 1974

Fig. 172—Lapm anyctus acanthurus , bolotype, male, 93.3 mm. From Wisner (1974, p. 37,
fig. 8).

Description
D. 13 (14); A. 17 (16-18); AO 6 (5) + 7 (8), total 13 (12-14); gill rakers 5 (6) + 1 + 10

(9-11), total 16 (15-18); vertebrae 36.
Particularly diagnostic of this species is the high number of procurrent caudal rays, 9

(8-10) above and 10(11) below, a number higher than found in any other species of the genus.
PLO, SAO3, upper Pol, and Prc one or two of their diameters below lateral line; PLO about

S three of its diameters before a vertical from origin of pectoral fin . VLO slightly nearer lateral
S line than to base of pelvic fin and on or very near a line from PLO to SAOI. VO series curved ;

V02 elevated at least its diameter above levels of VO and V03. SÃO usually above level of
SAO2 and on or a little before vertical from V03; SAO2 about over anal origin; SAO3 slightly
behind vertical from first AOa; a line through SÃO3 and SAO passes through or a little behind
VO. AOa series curved, AOa depressed and A0a2 raised by about three diameters. All AOp
behind anal base; AOp and Prc series continuous. Prc3. interspace about equal to that be-
tween Prc .3; Prc slightly behind vertical from Prc3.

Supracaudal luminous gland very short , of about 2 coalesced scales; infracaudal gland
long, of 7 (6-8) overlapping, noncoalesced scales.

Size: To 112 mm (largest of 21 specimens).
Least depth of capture: To 800 m at night.
Distribution: Most specimens were taken about 600 mi (960 km) north of Hawaii (27° to

3r N , 155° W); two specimens known from about 350 mi (560 km) west of Point Conception ,
California.
Discussion

L. acanthuru s appears to be most closely related to the poorly understood nominal species
L. tenuiformis and L. f estivus , discussed above.
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Lampanyctus nobli ls
TAning, 1928

I
/

Fig. 173—Lanip anyctus nobilis . 86.2 mm.

Description
D. 14-15; A. 18(17-19); P. 14(13); AO 6(5-7) + 9 (8-10), total 15(14-16); gill rakers 3(4) + 1

+ 9 (8-10), total 13 (12-14); vertebrae 38 (37-39).
This species may be easily recognized by the rather far back position of last Prc, over bases

ofcaudal rays, and by the slightly but distinctly elevated V02, which is not displaced forward
toward VO , the VO series remaining about equally spaced. In general , a line through SAO2
and SAO3 passes a little before V04, and PVOI and PVO2 are in oblique line with P02. The
Prc-AOp interspace is either distinct or not present (this character appears variable).

Supracaudal gland has 4 to 5, infracaudal gland 10 to 11, well developed luminous scales,
the latter filling the infracaudal space.

Size: To about 100 mm.
Least depth of capture: Between 100 and 200 m at night.
Distribution: In the eastern Pacific this species is known only from the Hawaiian area. It

appears to occur in warm waters of all oceans.

Lampanyctus macropterus
(Brauer , 1904)

Fig. 174—Lampany ctus macropterus , 45.0 mm . From Nafpaktitis and Nafpaktitis
(1969, p. 50. fig. 61) .

Description
D. 13-15; A. 18-19; P. 14 (13-15); AO 6(5-7) + 9 (8-10), total 15(13-16); gill rakers 3 + 1 + 9

(8-10), total 13 (12-14); vertebrae 38(37-39).
V03 elevated and displaced forward to about its diameter behind vertical fro m posterior

margin of VO , but never to over or before VO. AOa series notably curved ; AOa .2 interspace
about twice as large as others. First 2 Prc often closely spaced and slightly smaller than last 2;
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secon d, third , and last Prc form a slight curve , the concavity facing posteriorly (Fi g. 174).
Supracaudal gland with 3 to 4, infracaudal gland with 6 to 8, small but well developed
luminous scales, the latter filling at least three-fourths of ventral surface of caudal peduncle
(Fi g. 174).

Size: To about 60 mm.
Least depth of capture: To 70 m at night.
Distribution: All known eastern Pacific specimens are fro m near Hawaii.

Discussion
The Lampanyctus macropterus -like forms from the eastern-central Pacific Ocean appa-

rently represent a species complex, or the species is highly variable in its arrangement of Prc
photophores. Although basically similar to the pattern of Pvc shown in Fig. 174 , the first two
Prc of the few central Pacific specimens available to me are much larger and more widely
spaced. In most respects I can find no differences between the specimens before me and the
fi gure and descriptions offered by Nafpaktitis and Nafpaktitis (1969, p. 50, fi g. 61). All have
the VLO well below instead of at the lateral line; most of the AOa series appeared to be arched.
Because of the position of VO2 behind VO , and not before it as in L. hubbs i , the name 

Smacrop terus is given to these specimens. Unfortunately, the specimens are not in good condi-
tion. Several have the Prc arranged as in L. hubbsi , but with the V02 elevated as in L.
macropterus. Much more study is needed for this species group.

Because the species L. macropterus (Brauer , 1904) and L. nobilis TAning, 1928, have been
confused , the following nomenclatorial history of the two is offered. Brauer (1904, p. 404, fi g. 5)
described and figured Myctophum (Lampanyctus) macropterum. Brauer (1906, p. 249, textfi gs.
166-167) offered a more detailed account (with two figures) of this species, but apparently he
had mixed material. Brauer reproduced the 1904 figure of L. macropterus (1906, p. 250, textfi g.
166) again under that name, but he also showed what he presumed to be variations in the
position of the V03 and of Prc patterns in textfig. 167. In this figure the V02 is shown to be
directly over the VO2 and the second Pvc offset posteriorly so that instead of Pvc2, Pvc3, and S

Prc4, Prc , Prc3, and Prc are in an oblique line as in textfig. 166. The VLO is not shown in
textfi g. 167. Brauer’s textfi g. 166 shows the VLO to be well below the lateral line but much
nearer it than to the pelvic origin , and the V02 as distinctly elevated but displaced forward
only to about its diameter behind a vertical from the VO; the AOa series is markedly curved ,
and the AOp-Prc series is continuous. Nafpaktitis and Nafpaktitis (1969, p. 50, fig. 61) offered
a 1~gure (Fig. 174) for L. macropterus that is basically similar to that of Brauer’s textfig. 166
but has the Pvc series much like that shown by Brauer’s in textfig. 167, except that the first
two Prc are shown to be very small and close together.

The confusion of L. macropterus with L. nobilis is largely the result of two actions by Parr
(1928, p. 111, fi g. 20) in which he published a figure as L. macropterus that closely resembled
Brauer ’s (1906) textfig. 166, the major difference being a lesser elevation of the VOa with no
forward displacement. Then Parr (1931, p. 29, fi g. 11) offered a fi gure of L. nobilis that differed
from his fi gure of L. macropterus partly in that the AOa series was shown to be level. He stated
that this fi gure was verified by Tâning to be that of nobi lis by direct comparison with the type.
Without mention of depicted difference in curvature of the AOa series, Parr (1931) placed his
1928 version of L. macropterus in the synonymy of L. nobilis . Nafpaktitis and Nafpaktit is
(1969, p. 49, fi g. 59) presented a figure of the holotype of L. nobilis 53.5 mm, DANA Station
1185 XI, 17° 41’ N, 60° 58’ W) showing the AOa series to be markedly curved anteriorly. Thus,
this figure is more similar to Parr ’s 1928 illustration of L. macropterus than to his 1931
illustration of L. nobilis .
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Lampanyctus parv lcauda
Parr , 1931

Fig. 175—Lampa nyctus p arvicauda , 62.1 mm. From Wisner (1963a , p. 17, fig. 3).

Description
D. 14 (13-15); A. 18 (17-20); P. 13 (12-15); AO 5 (4-6) + 9 (7-11), total 13-14 (12-16); gill

rakers 3 (4) + 1 + 9 (8-10), total 13 (12-14); vertebrae 36.37 (35-38).
PLO and VLO slightly below, SAO3 and upper Pol touching, lateral line. VO2 elevated and

displaced forward to just behind vertical from VO , but never to over or before it. AOa series
strongly curved, the photophores about evenly spaced. Last 3 Prc evenly spaced in straight ,
steeply oblique line. Usually 3 AOp over anal base. Infracaudal gland short, with about 5 (4-7)
luminous scales. Pectoral fin short , barely reaching to vent.

Size: To about 110 mm.
Least depth of capture: At surface at night.
Distribution: May be confined to warmer waters of eastern Pacific Ocean between about

20° N and 15° S (Fig. 176). It has been taken in southern part of Gulf of California. It is not

- - 
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Fig. 176—Capture localities for Lampany ctus omostigma I X ) . L. p arvicauda
(solid circles) and L. hubbs ‘solid triangles).
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commonly taken in eastern central Pacific west of 150° W, but whether because of nonoccur-
rence or lack of collecting effort is not known.

Lampanyctus omost igma
Gilbert, 1908

Fi g. 177—Lampanyctus omostigma , 60.0 mm. From Wisner (1963a, p. 17, fig. 2 1.

Description
D. 14 (13-15); A. 18 (16-20); P. 13 (12-14); AO 5 (4)6 + 8-9 (7-10), total 13-14 (12-15); gill

rakers 4 (3-5) + 1 + 10-11 (9-12) , total 15-16 (13-18); vertebrae 36 (35-38).
PLO and VLO slightly below, SÃO3 and upper Pol touching, lateral line. V02 elevated and

displaced forward to at least its diameter before a vertical from VO. AOa series about evenly
space d, markedly curved. Last 3 Prc evenly spaced in a straight , steeply oblique line. Two or
three AOp over anal base. Pectoral fin usually reaches to about middle of AOa series. In-
fracaudal gland with 8 (7-9) luminous scales, nearly filling in fracaudal space.

Size: To about 65 mm.
Least depth of capture: At surface at night.
Distribution: L. omostigma appears to have distribution very similar to that of L. p ar-

vicauda (Fig. 176). It is sparsel y collected in the central Pacific , but the reason for the paucity
of occurrence is not clear.

Lampanyctus hubbsl
Wisner , 1963

Fig. 178—Lampanyctus hubhsi . holotype. 54.0 mm. From Witn er (1963a. p. 17.
fig. 11.
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Description
D. 14 (21-15); A. 20(18-21); P. 13-14 (12-15); AO 5 (4-6) + 11 (9-12), total 15-16 (14-17); gill

rakers 4 (3-5) + 1 + 10.11 (9-12), total 16 (15-17); vertebrae 37-38 (39).
PLO several of its diameters below lateral line; VLO, SAO3, and upper Pol and Prc at lateral

line. V02 elevated and displaced forward to about its diameter before VO . AOa evently spaced
in marked curve. Prc2 notably offset behind line through Pvc , Prc3, and Prc . Usually 4
AOp over anal base. Infracaudal gland with 8 (7-9) luminous scales, nearly filling infracaudal
space. Pectoral fin reaches to Pol.

Size: To about 80 mm.
Least depth of capture: Taken only in hauls from 0-2000 m.
Distribution: L. hubbsi may be confined to the east-central portion of the equatorial region

of the Pacific Ocean (Fig. 176). The pattern of distribution reflects the track of the expedition
that captured the study specimens. The species is infrequently taken , with no more than eight
specimens in one haul.

Lampanyctus jordani
Gilbert, 1913

Fig. 179—Lampanyctus j ordani , 113.0 mm. From Wisner (1970b , p. 421, fig. 1).

Description
Principal dorsal rays 11 (10-12); A. 18 (17-20); P. 16 (14-17); AO 7 (6-8) + 9 (7-10) , total 16

(14-18); gill rakers 6 (5-7) + 1 + 14-15 (13-16), total 22-23 (20-24); vertebrae 39 (38-40).
The abruptly elevated AOa , A0a3, and often AOa4 (Fig. 179) , and the extra photophore

close above pectoral origin , will , in combination , immediately identify this species. Also, the
pectoral fins are not as long or broad-based as in most of the species having tiny secondary
body photophores. P0 elevated high, about on line through PVO , VLO, and SAO .2.

Size: To about 115 mm in northeastern Pacific; lengths of 140 mm reported from Okhotsk
Sea.

Least depth of capture: To 200 m at night. It has been taken at surface at ni gh t once , by
dipnet and surface light.

Distribution: All known capture localities of L.jo rdani are shown in Fig. 180 (solid
circles). The one occurrence off Santa Catalina Island , Southern California (an adult , 116 mm)
no doubt represents a stray. The species has not before been taken to the east or south of the
depicted range. Localities shown in Fig. 180 (solid circles) include those of various authors, as
listed by Wisner (1970b, fi g. 2).
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Fig. 180—Capture localities for Lampanyctusjor dani (solid circles) and L. simulator (open triangles).

Lampanyctus sImulator
Wisner , 1971

Fig. 181—Lampanyctus simulator, holotype, female, 73.3 mm. From Wisner (1971, p.
52, fig. 7) .

Description
D. 13 (12-14); A. 18 (17); P. 12-13; AO 6 (5-7) + 8 (7) , total 14 (13-15); gill rakers 5 (4) + 1 +

11-12, total 17-18(16); vertebrae 36 (35-37). Correlated counts of AO photophores and of gill
rakers are given in Table 36 and are compared with similar counts for L.jo r dani.

Lampanyctus simulator is similar to L.jor dani , primarily because of the extra-pectoral
photophore just above and behind origin of pectoral base (an organ previously thought unique
to L.jord ani) . Also, the second and third AOa photophores are often slightly elevated in a
weak imitation of the much greater elevation of these two organs in L.jord ani , as delineated
by Wisner (1970b). Other similarities and differences are discussed below.

Size: To about 95 mm.
Least depth of capture: To 200 m at night.
Distribution: L. simulator is thus far known from only 13 specimens from a restricted area
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TABLE 36. CORRELATED COUNTS OF AO PHOTOPHORES AND GILL RAKERS FOR LAMPANYCTUS
JORDAN! AND L. SIMULATOR (COUNTS UNDERLINED).

AOp
7 8 9 10

5 — a — —

6 2 1.4 10 9
AOa 7 2 11 ]. 93 41

8 — 8 14 2

Lower gill rakera (including raker at angle)

12 13 14 15 16 17
4 1 1 — — — —

Upper 5 ~ 12 — 1 — —
gill rakers 6 — — 15 21 4 —

7 — — 8 45 40 3

of the North Pacific Ocean between about 35’ and 40’ N (Fig. 180). The distribution is similar to
that of L. fernae (Fig. 158) but appears to extend farther westward; one specimen was taken
near Japan.
Discussion

Although L. simulator is superficially similar to L.j ordani , the two species differ notably
in numbers of gill rakers (Table 36) and in several body proportions (Table 37) , the former
being a more slender fish. L. simulator has a higher number of both upper and lower gill
rakers, with little or no overlap. In nearly all the body proportions given in Table 37, those of

TABLE 37. BODY PROPORTIONS FOR LAMPANYCTUS SIMULATOR AND L. JORDAN!.

L. simulator L. jo r danj 5

Holotype Paraty pes
N= 12 N= 22

Measurement SL—73.3 mm SL—41-94 mm SL—52-108 mm

Head lengt h 267 271 257-288 290 272-309
Head depth 154 155 152-167 181 166-191
Orbit length 59 61 56-67 66 580-80
Interorbital width 79 71 66-82 86 7 8-95
Upperj aw length 190 182 186-203 215 204-231
Body depth at pelvicorigin 161 164 144-176 190 175-210
Prepectoral lengt h 281 283 275-295 308 290-325
Prepelvic length 396 397 378-412 427 402-463
Predorsal length 453 457 442-469 464 437-494
Preanal length 565 554 541-590 590 561-615
Preadipose length 787 787 776-800 798 785-818
Dorsal origin to pelvic origin 199 185 169-200 205 186-223
Dorsal ori gin to anal origin 229 213 20 1-229 243 226-260
Dorsal base length 171 152 141.171 151 134- ’71
Anal baøe length 237 230 222.25 1 214 197.237
Pectoral fin length 105 106 89-120 281 259-300
Pelvic fin length — 141 128-154 173 159-188
Cnuda l pedunc le lengt h 221 232 217.245 228 2 10-248
Caudal peduncle depth 105 95 85-105 104 96-119
lnfracaudal gland length 162 174 166-189 177 163-182
5These data are fro m a combination of specimens from the northeastern and northwestern Pacific Ocean (Wi ener .
l970b).
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L.jord ani have higher values than those of L. simulator, although often with considerable
overlap; those proportions showing no overlap are the upper-jaw length and pectoral and
pelvic-fin lengths.

• Lampanyctu s aust ralia
T&ning, 1932

1

!.

!

Fig. 182—Lampa nyctus australis , 99.0 mm. (Photophores retouched).

Description
D. 13; A. 17-18; P. 14 (13-15); AO 7 (7-8) + 7-8, total 14 (15); gill rakers 6 (5) + 1 +

13 (14) total 20(19-21); vertebrae 36 (35).
This species is easily distinguished by the single, prominent cheek photophore, by the

VLO close to lateral line, by the very long pectoral fin which reaches nearly to the Pol, and by
the very few (3-5) luminous scales in the infracaudal gland. Upper Pvc over or slightly before
vertical from next lowest; Pvc and AOp continuous.

Size: To 102 mm.
Least depth of capture: To 100 m at night.
Distribution: L. australis is common and circumglobal in the southern hemisphere. In the

eastern Pacific , it is known from off Chile (30° to 45° S, 72° to 80° W) (Craddock and Mead , 1970;
Bussing, 1965).
Discussion

A related species, Lampa nyctus alatus Goode and Bean, 1896, is superficially very similar
to L. austra lis and the two have been confused by various authors. L. alatus is a smaller
species, seldom attaining 50 mm SL and it differs further in having fewer gill rakers (3-4 + 1 +
8-10, total 12-15). In the Pacific Ocean L. alatus is known only from the northern Indo-Pacific
region and from near Taiwan. It is common in the Atlantic , Indian and western Pacific Oceans
between latitudes of about 36° N and 37° 5 (Bolin , 1959).
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Lampanyctu s pus ill us
(Johnson, 1890)

Fig. 183—Lampanyceus pusi llus, 34.5 mm From Nafpaktitis and Nafpaktitis
(1969, p. 54, fig. 66).

Description
D. 12-13; A. 14-15; P. 13-14; AO 5 (4) + 5-6, total 10 (9-11); gill rakers 3 + 1 + 8 (9) , total

12(13).
S AOa but slightly curved; the space between first 2 AOa notably wider than these between

the rest. Prc4 distinctly before vertical from Prc3. Caudal luminous glands small and weakly
formed, with 2 to 4 scales in supracaudal and 3 to 5 in infracaudal glands.

Size: To about 40 mm.
Least depth of capture : To 70 in at night.
Distribut ion: In the eastern Pacific , it is known only from off Chile (Bussing, 1965; Crad-

dock and Mead , 1970) between about 29° and 34° S, 73° and 93° W. It is also known from the
southern Indian and North and South Atlantic Oceans.
Discussion

This species is superficially similar to both L. alatus and L. australis but is readily
S separable by the absence of a luminous scale at the base of the adipose fin and by the low

position of VLO, about midway between base of pelvic fin and lateral line.

Lampanyctus is&l noides
Bussing, 1965

• _

__  __

Fig. I 84—L.ampanyctus isehnoith ’s , 97.2 mm . (Photophores retouched( .

194

- ~~~~~~~~~. 
. . 

~~~~~~~~~~~~~~~~ 
.... . . - . -  S -



Description -

D. 13(12-14); A. 17(16-18); P. 11(10-12); AO 7 (6-8) + 7 (8), total 14(13-16); gill rakers 4
(5) + 1 + 11(10-12) , total 16(15-18); vertebrae 36 (35-37).

Two prominent photophores on middle of cheek, well separated and on a line about paral-
lel with upp er j aw. Anal origin about under beginning of last third of dorsal base. Prominent
secondary photophores on each scale pocket. Last 3 Pvc in oblique line , the last (uppermost) on
level of lateral line at bases of caudal rays; Prc34 interspace slightly greater than the rest; Prc
and AOp continuous. AOa level , the space between the first 2 notably greater than those
between the rest. Infracaudal gland with 7 (8-9) luminous scales filling ventral surface of
caudal peduncle; supracaudal gland small, the scales varying in number from 3 to 4. Luminous
gland at base of adipose fin with 1 to 4 luminous scales.

Size: To about 100 mm.
Least depth of capture: To 70 m at night.
Distribution: Known only from the southeastern Pacific Ocean off Chile , from about 21° to

48° S, 71° to 82°W.

Lampanyctus intricarius
Táning, 1928

•~~ T~~~~~~~~~
- . .

Fig. 185—Lampanyctus intricari us , male, 107.5 mm. From the southeastern Pacific
Ocean , near Valparaiso , Chile.

Description
D. 14-15; A. 18-19; P. 14 (13-15); AO 8-9 (10) + 8-9 (10) , total 17 (16-19); gill rakers 4 + 1 +

9( 10), total 14(15); vertebrae 39 (38-40). Body proportions are given in Table 38 and are
compared with similar data for a related species, L. lepidolychnus .

PLO below lateral line, about one-third the distance from there to pectoral origin. PV012
interspace about half that of PLO-PVO2. PLO and PVO1.2 form straight, posteriorly slanting
line that passes slightly before P02. P04 elevated to about level of middle of pectoral base, or
slightly lower, and to almost directly over P03. VLO over or slightly behind pelvic origin and
slightly above midway between that origin and lateral line. SAO1 on level of or slightly higher
than SAO2 and about over midpoint between V02.3 interspace. SAO 2 interspace nearly one and
one-half times that ofSAO2.3. A line through SAO1.2 passes slightly behind V04. SAO2 about over
anus; SAO3 slightly before or behind vertical from A0a1. The 2 Pol and last AOa
form line that passes variously through , before, or slightly behind end of base of adipose fin.
AOa-AOp interspace equal to about half least depth of caudal peduncle and considerably
greater than space between Prc~4. First 3 Prc equally spaced in curve; Prc . at end of lateral

S line and separate from Prc3 by space only little less than that between Prc, and Prc1.
Size: To about 155 mm.
Least depth of capture: To 70 m at night , off Chile.
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TABLE 38. BODY PR000RTIONS FOR LAMPANYCTUS INTRI CARI US, FROM OFF THE PACIFIC
COAST OF CHILE , AND FOR L. LEPIDOLYCHNUS, FROM THE SOUTHERN OCEANS.

L. intricari us L. lepidolychnus 5
N=25 N= 20

Measurement (63-17Omm~ (58-115 mm (

Ave. Range Ave. Range

Head length 287 278-297 259 247.27 1
Headdepth 164 153-177 145 139.157
Orbit length 62 56-68 59 50-67
Upper jaw length 207 212-218 184 178-196
Prepectoral lengt h 303 293-315 278 271.288
Prepelvic length 418 402-430 396 380-409
Preanal length 566 548-580 560 552-578
Predorsal length 465 451.475 462 452-473
Preadipose length 791 777-804 802 787.809
Dorsaloriginto pelvicorigin 183 163-198 190 174-200 —

Dorsal origin to anal origin 220 2 10-233 223 2 15-235
Caudal peduncle length 222 213-237 214 204-225
Caudal peduncledepth 96 82-111 106 100-114
Dorsalbase length 157 146-165 176 171-184
Anal base length 226 209-245 246 231.252

5Of the 20 specimens of L. lepidolychnus , 10 were from off South Africa , 3 each from the southwestern Atlantic and
south-central Pacific Oceans, and 4 from the southern Indign Ocean.

Distribution: In the eastern Pacific Ocean, L. intricarius is known pri mari ly from off
Valparaiso , Chile (Bussing, 1965, and Craddock and Mead, 1970), and northward to 21°16’ S,

S 
71°09’ W. I have seen one specimen (142 mm) from between New Zealand and Chatham Island.
It is also known fro m the North Atlantic and southern Indian Oceans.
Discussion

Lampanyctus intricarius is very similar to L. lep idolychnus ; this relationship will be
discussed in the following account of that species.

Lampanyctus lepidolychnus
Becker , 1967

Fig. 1 $-6---Lampan wius kp~do!vchnus , female, 103.0 mm. From the southeastern At-
lan tic Ocean , 36’fil S. l2”43’ E.

Description
• D. 15 ( 14-16 1; A. 19-20; P. 12 11-131; AO 9(8.10) + 8(7-9) , total 16) 17( 18); gill rakers 4 (3)

+ 1 + 1019- 11 , tota l 15 ( 14-16) : vertebrae 37-38. Body proportions are given in Table 38 and
are compared with similar data for a related species, L. intricarius.
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PLO below lateral line by one-third to one-fourth the distance from there to pectoral
origin. PVOI.2 interspace about half that of PLO-VPO2. PLO and PV01 2 form straight ,
posteriorly slanting line that passes slightly before P02. P04 elevated to about level of middle
of pectoral base, or somewhat lower , and to its diameter behind a vertical from P0:i. VLO about
midway between lateral line and pelvic base and about over middle of that base. SAO, below
level of SAO2 and about over midpoint of V02.3 interspace, often slightly nearer to V03.
SA01 2 interspace about one and one-half times that of SAO2.3. A line through SAO1.2 passes
through or below P04; a line through SAO2.3 passes slightly behind VO4. SAO2 about over
anus; SAO3 slightly behind vertical from AOa and over bases of third or fourth anal rays. A
line through the 2 Pol passes slightly behind last AOa. AOa-AOp interspace slightly less than
half least depth of caudal peduncle and about equal to that between Prc153. AOp continuous
with Prc. First 3 Prc equally spaced in curve; Prc4 at or above lateral line and separate from
Prca by a space about a third greater than that between Prc and Prc3.

Size: To 110 mm.
Least depth of capture: To 200 m at night off South Africa.
Distribution: L. lepidolychnus appears to occur circumglobally in southern waters, probe-

bly below 30° S. It is known from off South Africa and Argentina and from south-central Pacific S

and Indian Oceans. It has not yet been reported from the southeastern Pacific , offChile , where
the related species, L. intricarius , is moderately abundant.
Discussion

S Lampanyctus lepidolychnus and L. intricar ius are very similar. They may be confused
primarily because of the similarity in positions of the depressed AOa2 photophores. However , S

in addition to those characters given above, and the few differences in body proportions (Table
38), the two species differ somewhat in the percentage values of depth to length of the caudal
peduncle: 49% (45-57% ) for L. lepidolychnus , vs 43% (36-48% ) for L. intrica rius . Also, t he co lor

- (in preservative) of the latter species is a li ght to medium brown, whereas the former is very
- 

• 
dark.

Other characters useful in distinguishing between L. lepidolychnus and L. intrwarius are
given in Table 39.

TABLE 39. SOME CHARACTER S USEFUL IN DISTINGUISHING BETWEEN LA M P AN Y C TI J S
LEPIDOLYCHNUS AND L. INTRICARI US.

L. lepzdolychnus 
— ________________ 

L. intricari us 
-

SAO~ below level of SAO2 SAO1 on or above level of SAO2
AOa-AOp interspace slightly less AOa.AOp interspace about as in

than half least dept h ofcaudal L. Iep idolychnus but much greater
peduncle and about equal to that than that of Prc ,4
of Prc,.4

Prc3., interspace slightly less Prc 3 4  interspace about one-third
than that of Prc .~ greater than that of Prc ,

Least depth of caudal peduncle 49~ Least depth of caudal peduncle
(45.57~i (of lengt h of peduncle 43’~ ( 36-48’1 of lengt h of pedu ncle

Color in preservative very dark Color in preservative light to
medium brown.

L. lepidolychnu s is also somewhat similar to L. iselinoides but differs in part in that the
pectoral fin of the latter is much shorter (scarcely reaching to pelvic origin) , and the lengt h of
the pectoral base averages 28% (24-31% ) of the length of the orbit. The percentage values for
depth to length of caudal peduncle are hi gher in L. iselinoides—43% (40-46% ). Also, this latte r
species has 2 cheek photophores, rather than 1, an d the last 3 Prc are in a strai ght , ob l ique
line , rather than in a curve as in L. intri carius.
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Lampanyctus macdonald i
(Goode and Bean , 1896)

Fig. 187—Lampanyctus macdonoldi , female, 117.0 mm .

Description
D. 14-15; A. 18; P. 12 (11); AO 7 (6-8) + 7 (6-8), total 14 (13-15); gill rakers 8 (9) + 1 + 17

(16-18), total 26 (25-27); vertebrae 36 (seven specimens).
PLO below lateral line about a third the distance to pectoral origin; VLO usually slightly

nearer lateral line than to pelvic origin and slightly before vertical from that origin. Line
1 -  through SAO,.2 and VLO passes through or somewhat below PLO; SAO1 slightly behind

vertical from V03 and usually slightly above level of SAO2. AOa series evenly spaced and
occasionally very slightly curved , or A0a1 slightly depressed. No AOp over anal base. Prc and 

—

AOp often continuous; upper Prc at end of lateral line and distant from closely spaced firs t 3.
The luminous scale before adipose base is weakly developed and easily lost; 2 to 4 weak
luminous scales in supracaudal gland, 7 to 9 in infracaudal , the latter usually extending to
near base of last anal ray.

Size: To 117 mm in eastern Pacific; Bolin (1959) listed 135 mm for a specimen from the
North Atlantic.

Least depth of capture: To 1200 m at night off Chile. Bolin reported captures with 1000 m
of wire out in the North Atlantic.

S Distribution: Probably circumglobal in southern seas. It is also known from the North
Atlantic Ocean , but has not been reported from the South Atlantic. In the South Pacific Ocean ,
it is known from off Valparaiso , Chile (Craddock and Mead, 1970), to Kermedec Islands and
southeast of South Island , New Zealand. I have seen one specimen (115 mm) from about 42° S,
71° E in the Indian Ocean.
Discussion

L. macdonaldi is superficially similar to L. iselinoides (see above) but differs in having no
secondary body photophores and in having about 10 more total gill rakers, 26 (25-27) vs 16
(15-18).

At present there is no distributional evidence to link the North Atlantic population of L.
macdonaldi (reported by Bolin , 1959) with that of the southern oceans. Data from the seven
specimens available to me from the South Pacific agree well with that given by Bolin , except,
perhaps, in numbers of gill rakers; Bolin reported 7 (6-8) + 1 + 16 (14-18), total 24(21-26)
(about 2 fewer rakers).

Bollnlchthys Paxton , 1972

Body moderately robust , head rather short and deep. P03 slightly, P04 hi ghl y, elevated,
the remaining 3 in more or less straight , descending series. SAO series moderatel y angulate. 3
Prc, first 2 near ventral caudal rays, third above lateral line and well behind vertical from
second. PLO, SAO3, upper Pol , and Prc3 above lateral line. Crescent of whitish tissue on
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posterior half of iris. Small scales of luminous tissue at bases of dorsal , anal , and pelvic fins ,
and near base of pectoral fin in one species.

Key to species of Bolinichthys in the eastern Pacific Ocean

la. VLO far below lateral line, only slightly above midway between there and pelvic base.
V02 only slightly elevated , far below level of lower end of pectoral base. No luminous
tissue on head or at bases of dorsal and pelvic fins B. supralatera lis S

lb. VLO touching or very near lateral line. V02 much elevated , about on level of lower end of
pectoral base. Luminous tissue on head and at pelvic base 2

2a. Luminous patches present above pectoral origin and below PVO 1; 2 to 5 luminous scales at
bases of anterior rays of dorsal and anal fins. Infracaudal luminous gland reaches to or
beyond last AOp. VLO two or three of its diameters below lateral line B. photo ! horax

2b. No luminous patches above pectoral origin or below PVO1. One (usuall y) or 2 (rarely 3)
lu minous sca les at bases of dorsa l and anal rays. In fracauda l luminous gland se ldom
reaches to (never beyond) last AOp. VLO on lateral line B. longipes
The genus Bolinichthys was separated from the genus Lepidophanes Fraser-Brunner ,

(1949) by Paxton (1972) primarily on the basis of characters stated in the “Key to Genera of
Family Myctophidae.” Paxton’s justifiable action restricted the genus Lepidophanes to two
known species, L. guntheri (Goode and Bean , 1896) and L. gaussi (Brauer , 1906); neither has
been reported from the Pacific Ocean.

Bolin (1959) reduced all species now referrable to the genus Bolinichthys to synonyms of
Bolinichthys pyr sobolus (Alcock , 1890). However , the time-honored name py rsobolus will not
be used here for any of the eastern Pacific species of the genus Bolinichthys for a number of
reasons. Alcock described Scopeluspy rsobolus from the Indian Ocean , based on a single,
damaged female. The inadequate description and figure pertain in part to all subsequently
described species of Bolinichthys. No luminous organs were shown in the figure , and Alcock
stated only that , “The luminous organs have been too much damaged for descript ion: two
ser ies , traversing the ventral half of the body on each side , still remain; two long luminous
organs occupy respectively the mid-dorsal and mid-ventral line close to the base of the caudal.”
The “long” caudal organs may have been only a subjective interpretation by Alcock, for the
accompanying outline sketch shows the gland is short and much more like that of Bolinichthys
than of Lepidop hanes (the latter genus having long supracaudal glands) . Despite these in-
adequacies in description by Alcock, all eastern Pacific specimens have heretofore been re-
ferred to ‘pyrsobolus. ”

Nafpaktitis and Nafpaktitis (1969) , reporting on western Indian Ocean material , could
not reconcile any of their specimens with Alcock’s description and figure and chose to refer
them to two species more adequately described and illustrated , Bolinichthys longipes (Brauer ,
1906) and B. photothorax (Parr , 1928) , and to describe a new species, “Lepidophanes ” indicus .
This choice is followed herein.
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~olInichthys sup ralateralls
(Parr , 1928)

-

Fig. 188—Bolinichthys supr al atera lis, female , 60.2 mm . From near Hawaii .

Description
D. 13(12); A. 14 (13-15); P. 12-13; AO 5-6 + 4 (3-5), tota l 9-10; gill rakers 5(6) + 1 + 11

(10-12), total 16(15-17); vertebrae 34 (rarely 33). Frequency distributions for the above
characters are given in Table 40 and are compared with those for B. p hotothorax and B.
longipes.

TABLE 40. NUMBERS OF FIN RAYS, AO PHOTOPHORES, GILL RAKERS, AND VERTEBRAE FOR

BOLINI CHTHYS SUPRALATERALIS, B. PHOTO7’HORAX , AND B. LONGIPES FROM THE

EASTERN PACIFIC OCEAN.

Dorsal rays

Species 11 12 13 14 15 5 5 —
B. sup rala ter al is — 1 20 — —

B. p hototh~wax — — 23 3 —

B. lonçip es 3 17 — — 
~~~~__ _ 5.5 5__ ~~~55 .5

Anal rays

11 12 13 14 15

B.sup ralater al is — — 8 21 1
B.p hotothorax — — 2 21 1
B.long ip e s — — 11 8 1

Pectoral rays

11 12 13 14 15

B.supralateralis — 5 10 — —

B.p hotothorax — — 12 21 7
B. long ip es — 8 23 8 —AOa photophores 

_______

2 3 4 5 6 7

B. supra lalera lis — — — 8 20 — 

S

B. photothorax — 4 53 10 2 —
R. Iongi pes 7 130 131 6 — —

AOp photophores

2 3 4 5 7

B. supra la teral is — 6 18 4 — —.

B.photothorax — — — 13 45 II

B. longipes — — 21 225 28 —
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( Table 40 cont ’d.)
- — 

Tot~~AO photophores____ 
--

7 5 9 10 11

B. supru IateruIi .~ ~
.- — 10 18 —

B. p hotothorax — — 4 53 12
B long ipes . 17 I l l  132 14 —

U ppe r gil l  rakers
4 5 6

B. supralateralss — 23 
— 

3
B. pholothorax 1 32 25
B. longipes 9 57 —

Lowerg il l rakers 
~~~~~~~~~~~~~~~~~~~~ _____

11 12 13 14 15 16 17

B. suprala teralis 2 19 5 — — — —

R.photothora.r — 2 19 16 14 7 1
B . longip *’s 3 24 34 5 — — —

Total gill rakers

16 17 18 19 20 2 1 22

B . sup ralat eralis 2 16 8 — — — —

B.photothorux — 3 14 16 7 12 6
B. h ng:p es 7 25 29 5 

- 
— —

5 . 
—

S 5
Vertebrae

32 33 34 35 36
B. .4uprniateruhs — 2 12 —

B. ph otothor -ax — 1 4 20 5
B. longipes 10 61 34 4 —

PLO, SAO3, Pol , and Prc:i distinctly above lateral line. PVO .~ often form a straight , nearl y
vertical line that passes through or slightly behind P02. P04 elevated to about level of PVO1.
V0~ and VO:i nearly on same level. VLO slightly above midway between pelvic base and
lateral tine. V0~, SAOI, and SAO2 in an obl ique , nearly strai ght line that passes well behind
SAO3.

Small photophores behi nd orbita l rim and t iny ones on scale pockets, present in the other
two species of Bolinichthys in the eastern Pacific Ocean, are either absent or very weakly
developed; on only 1 of 15 specimens was a very small postorbital organ present , bu t on no
specimen was a tiny organ evi dent on any scale pocket. However , the integument of all
specimens was somewhat eroded.

No luminous tissue below PVOi , between pectoral origin and lateral line or at bases of
dorsa l and pelvic fins; 3 or 4 small luminous scales present anteriorly on base of anal fin ,
beginning at about fourth ray. Supracaudal luminous gland short , of 2 rarely 3) scales:
infracaudal gland of 3 to 5 scales that reach to below last or next to last AOp. Pectoral fins all
broken in specimens at hand , but Parr ( 1928) reported this fin to be “very long, reach ing
beyond middle of anal fin. ”

Body proportions are given in Table 41 and are compared with similar data for B. ph oto-
thorax and B. longipes.

Size: To 84 mm.
Least depth of capture: Clarke ( 1973, Table I )  listed depths of 95 to 225 ni at nig ht and 490

to 690 m in daytime tows near Hawaii.
Distribution: ij

~ the easter n Paci fi c Ocean , t he species is known only from near Hawaii.  I
have also examines specimens from off the northe astern ti p of Luzon , Phili ppines , and from
ahout 10° N , 96° E in the Indian Ocean.
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TABLE 41. BODY PROPORTIONS FOR 10 SPECIMENS EACH OF BOLINJCHTH YS SUPRALATERALIS,
B. PHOTOTHORAX, AND B. LONGIPES FRO M THE EASTERN PACIFIC OCEAN.

B. supr alat eralis B. photothorax B. longipes

Measurement SL—45.2-84.6 mm SL—35.2-66.8 mm SL—33.1-47.1 mm

Ave. Range Ave. Range Ave. Range
Head length 355 346-364 328 308.338 334 320-346
Head depth 239 226-255 203 192-214 220 202-230
Orb it length 111 106-113 114 105-120 111 103-121
Upperjaw lengt h 228 216-238 199 191.208 197 188-214
Prepectoral length 349 338-361 335 332-339 337 321-349
Prepelvic length 464 450-480 447 435-461 467 449-484
Predorsal lengt h 483 467-489 472 462-486 486 472-500
Preanal lengt h 646 “26-655 636 620-645 652 646-660
Preadipose length 823 S 13-843 800 785-816 822 813-839
Dorsalorigin to pelvicorigin 230 222-239 202 189-223 219 204-237
Dorsal origin to anal origin 279 273-287 274 264-288 281 264-296
Dorsal base length 148 140-154 154 140-160 155 144-164
Anal base length 176 163-184 182 160-207 181 175-189
Caudal peduncle length 197 189-206 205 189-221 191 176-204
Caudal peduncle depth 90 86-94 96 86-106 93 85-100

Discussion
Dr. R. K. Johnson, Chicago Natural History Museum, has evict nce (personal communica-

tion) that specimens referable to B. supra lateralis from the central and western Pacific Ocean
and Indo-pacific areas may represent an undescribed species.

Bolinlchthys photothorax
(Parr , 1928)

Fig. 189— Bolinichthhys photothorax , female, 67.0 mm. From the centra l tropical Pacific Ocean.
(Photop hores retouched) .

Description
D. 13( 12-14) ; A. 14(15); P. 14(13-15, rarely 16); A0 6 (5-7) + 4(3-6) , total 10(9-11) ; gill

rakers 5 (4-6) + 1 + 13-15 (12-16) , total 18-20 (17-22) : vertebrae 35(34-36) . Frequency dis-
tribution for the above characters are given in Table 40 and are compared with those for B.
suprala teralis and B. longipes.

Pectoral fin long, fragile , reaching to Pol. P04 elevated to about level of base of lower
pectoral ray; P03 elevated to at least its diameter above a line through upper marg ins of P02
and P05. V04 elevated to about level of P04 and SAO1, th e remaining VO in descendi ng ser ies.
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Supracaudal luminous glands with 2 or 3 scales; infracaudal gland with 3 or 4, the latter
extending to below (usually slightly beyond) the last, and occasionally to next to last AOp.
Patterns of luminous organs of the head in eastern Pacific forms (Fig. 190) are quite similar to
those shown by Nafpaktitis and Nafpaktitis (1969, p. 61, fig. 73A) for Indian Ocean specimens.

Fig. 190.—Lumjnoua gland on heads of Bolinichthys photothorax : (A) male , 48.0 mm , (B)
female , 52.0 mm; and of B. longi pea: (C) male , 34.0 mm , (Dl female , 33 .0 mm.

Body proportions are given in Table 41 and are compared with similar data for B. sup-
ralatera lis and B. longi pe s.

Size: To 68 mm.
Depth of capture and distribution will be discussed under B. l.ongipes .
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Bollnlchthys longipes
(Brauer , 1906)

Fig. 191—Bolin,chthys longipes . male , 45.0 mm . From the eastern tropical Pacific Ocean. (photophores retouched).

Description
D. 12-13 (rarel y 11); A. 14(13-15); P. 12-13; A0 5 (4-6) + 3-4 (2-5) , total 8-9 (7-10); gill

rakers 5 (4) + 1 + 12-13 (11-14) , total 17-18(16.19); vertebrae 33-34 (32-35). Frequency
distributions of the above characters are given in Table 40 and are compared wi th those for B.
supr alatera lis and B. photothorax .

Bolinichthys longipes is basically similar to B. photothorax , differing primaril y as stated
in key to species. Also, the pectoral fins may not reach quite as great a length , the longest
(apparently intact) reaching to about A0a3 rather than to Pol. In general , depth of head and
body is somewhat greater in B. longipes. Body proportions are given in Table 41 and are
compared with similar date for B. suprala teralis and B. photothorax .

The pattern of luminous organs of the head (Fi g. 190) is similar to that shown for this
species from the western Indian Ocean by Nafpaktitis and Nafpaktitis (1969), particularly in
males; these authors stated that only traces of luminous tissue were found on females from
th at area , but in females fro m the eastern Pacific Ocean these patches were very well de-
veloped anteriorly but to a lesser degree posteriorly.

Size: To 49 mm.
Least depth of capture: Clarke (1973, Table 1) listed depths of 50 to 150 m in nighttime,

and 525 to 725 m in daytime tows (few specimens taken at less than 625 m) .
Distribution: In the eastern Pacific Ocean B. longipes and B. photothorax occupy the same

waters, but for reasons not clear the latter is not commonly taken; both species are occasion-
ally taken in one haul. Their distribution appears to be limited to warmer waters, for muc h
collecting has been done north and southeast of the area shown in Fig. 192 without taking
either species. Insufficient collecting has been done west and southwest of the area to permit
firm statements as to their occurrence there. Whitley (1968) did not list any species of
Bolinichthys in his checklist of New Zealand fishes.
Discussion

On the basis of size alone , it is probable that either B. suprala teralis or B. p hotothor ax are
synony mous with Alcock’s pyrsobolus. Alcock (1890) stated the size of the holotype of pyr-
sobolus to be “3~ inches without caudal” (about 78 mm) . The 10 specimens of B. supralaterali s
from the Indian Ocean examined by me ranged from 51 to 64 mm. Of the three species from the
Indian Ocean discussed by Nafpak titis and Nafpaktitis (1969) , the largest of 60 specimens of
B. photothorax was 60 mm, the largest of 1267 B. longipes was 45 mm , and of 18 B. indicus ,
37.5 mm. In the eastern Pacific area , the largest of 15 B. supralateralis was 84 mm, and of 103
B. pho tothorax , 68 mm : of hundreds of B. longipes none exceeded 47 mm. Thus , only B.
suprala teralis and B. photo : horax (or B. blacki (Fowler , 1934, “leng th 80 mm ”), an Indo-Pacific
form not considered here ) approach the size (Ca 78 mm) recorded for the holotype of B. pyr-
sobolus.
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Fig. 192—Capturt. localities in the eabtern Paci tic Ocean f or  B ’.linzchth .ss p h.~tothorax
(solid circles ’ and B. longip e 4 ope n circles) .

Ceratoscopelus Gunther , 1864

Very similar to genus Bolinichthys but first 4 P0 on same level; only P05 elevated. Five
VO, not on same level. Palatine teeth in single series, the anterior few slightly enlarged . No
Dn; Vn small, rounded. PLO, SAO3, upper Pol and Prc below but touching lateral line; VLO
about midway between pelvic origin and lateral line. Numerous patches of luminous tissue
(scales) occur along dorsal and ventral midlines and on other parts of the body but are easily
lost; most persistent is the Y-shaped series of scales between pelvic and anal fins and those
along base of anal fin and in caudal luminous glands.

There are at least two forms in the eastern and central Pacific Ocean that conform to the
above diagnosis. As presently understood , these forms are separable only by the presence or
absence of some luminous scales on head and body, and , possibly, the extension of these scales
along the secondary (procurrent ) caudal rays. Unfortunately, as some luminous scales are

- I 
easily lost, only specimens in good condition may be properly allocated; given such specimens,
the following key wi ll aid in determining two basic forms.

Key to species of Cerat oscopelus

la. Prominent patches of luminous tissue over each eye (supraorbital luminous gland) . Pec-
toral fin seldom reaching past A0a2. No luminous scales between PVO,.2 and P02.3 over
P04, or over anus. Luminous scales on caudal peduncle usually not extending beyond
vertical from Prc2 C. townsendi

lb. No supraorbital luminous gland. Pectoral fin usually reaching A0a3 or A0a4. Luminous
- scales present between PVO,.2 and P02.3, over P04, and over anus. Luminous scales on

caudal peduncle extending to or beyond a vertical from Prc1 or Prc4 C. warming ii
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Ceratoscopelus townsendi
(Eigenmann and Eigenmann, 1889)

:
‘

Fig. 193—Ceratoscopelas townsendi , male , 43.0 mm. From Nafpaktitis and Nafpak-
titis (1969, p. 67, fig. 78).

Description
D. 14(13-15); A. 13-14; P. 13-14; AO 6 (5-7) + 6 (5), total ii (10-12); gill rakers 4 (5) + 1 +

10(9-11), total 15 (14-16); vertebrae 36 (35-38).
SAO series in a very slight angle, often nearly straight; anterior margin of SÃO2 usually —

touches a line through posterior margins of SÃO1.2. A line through SAO2., passes through or
slightly before VO~, occasionally through V04. AOai usually below level of others; A0a~.2
interspace often slightly greater than others of series. Last AOa often slightly elevated and
appearing in series with Pol. Lower Pol over or slightly before end of anal base. All AOp
behind end of anal base. First 3 Prc closely spaced , their interspaces slightly but progressively
wider , the space between Prc3.4 nearly as great as that between Prc1.3.

A large and easily lost supraorbital luminous organ lies over each eye (Fig. 193), more
massive and robust in males. A small luminous scale present between PLO and pectoral
origin , and 2 or 3 scale in area between P01.2 and PVO1. A row of several luminous scales
occurs before dorsal fin , on each side of the fin , and between end of dorsal fin and origin of
adipose fin; these scales are also easily lost.

Size: To about 60 mm.
Least depth of capture: Paxton (1967a) reported captures between 0 and 20 m at night and

500 and 800 m m  day light in the San Pedro Basin , southern California.
Distribut ion: C. townsendi may be restricted to northeastern Pacific Ocean (Fig. 194) , but

see discussion of its systematic and spatial relationships to C. warmingii.

Ceratoscopelus warmingil
(Lütken , 1892)

Description
D. 14 (13-15); A. 14(13-16); P. 14(13-15); AO 6 (5-7) + 5 (4-6) , total 11(10-13); gill rakers 4

(5) + 1 + 10(9-11) , total 15(14-16); vertebrae 36 (35-38).
C. warmingii very similar to C. townsendi , differing principally as diagnosed in the key to

species. In addition , in C. warmingii angulation of SAO series is ofte n such that a line through
SAO 1.2 passes well before VO4 rather than well behind or (rarely) through. SAO3 appears to
be more often slightly behind vertical from orig in of anal fin rather than over or slightly before
that origin as in C. townsendi . However , there is considerable variation and sli ght over lap in
these characters within and between the two species.

206

-

~

.-

~

“ --.- - -.- - - .

~

5 - .  -



‘
I

‘¼

.1

l 1~ 1~~T~~’ \ ~~~ \~,—.‘c \
N. 4 ’  \ \ ~~~~~~~~~ ~~~~~~~~~~ \

~~~• ~~~~~~~~~~~~~~~~~~ ( \ \_ -~r~~ ~k \-)—---i---—r ’~~. W\t ~~~~~~~~ t~-~—~~ \~~~~-.\‘ °“.4. • ~~~~~~~~~~~~~~~~ ‘~ \ \ ~
‘ ~~~~~~~~~~~

I I • I  I 1 ___~~~ -~~~~~~~~ l_WO. ~
.._ ~ \ __5_...\,._ ,.

.b~ r—r T \ ‘
~~~

°-~~~~ ~ ~ 
_
\ t~ \ r \

• — r  \ • _
~~‘~~ 1__.~ —\.. ¶ \  \ \ \

Th ~~~~~~~~~~~~~~ \~~~~~ ~~~~~~~•2,~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \A~5 4  
_______________ \ \ \ \ ~~~~~~~~~~~~ _\

~~~l I I \~~ \~~~~ \ \ \ I
S

_ _ _ _ _  

54

Li
Fig. 194—Capture localities in the eastern Pacific Ocean for the (‘era toseope lus
townsendi-warmingii species complex. The heavy line indicates the probable western
limit of C. townsendi. The solid circles south and west of the heavy line indicate speci-
mens not completely representative of either C. warmingil or C. townsendi . The number-
als at certain localities indicate the Prc photophore to which luminous scales extend. The
letter B indicates specimens found to have black pigment at tips of one or more luminous
scales of the body.

Size: Commonly to 75 mm in east-central Pacific; Craddock and Mead (1970) reported a
93-mm specimen (as C. townsendi from off Chile at about 34° 5, 85° W.

Least dept h of capture: To 100 m at night.
Distribution: C. warmingi i may be widely distributed in the Atlantic , Indian , and perhaps

Pacific Oceans (Fi g. 194). Additional specimens, determined as C. townsendi , have been re-
ported by the following authors: Andriashev (1962) reported ajuvenile taken at 64° 36’ 5, 1080
52’ W, and a 79.5-mm specimen at 600 m (960 km) south of Easter Island. This latter speci-
men , as fi gured by Andriashev (p. 261, fig. 28) agrees well with the figure of C. warmingii by
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Fi g. 195—Ceratos copelus u ’arming ii , female , 58.0 mm . From Nafpakti t is  and Nafpak-
titis (1969, p. 64 , fig. 76) .

Nafpaktitis and Naf pa ktitis (1969) (Fi g. 195). Craddock and Mead (1970) reported capture of
163 specimens ( 21-93 mm) from west of Valparaiso , Chile , in the area of about 31° -33° S.
77°.92° W (16 collections).

- - As noted for other myctophid fishes , individ uals of Ceratoscopelus appear to avoid , or are
rarely ta ken , in the eastern trop ica l Pacific over much of the area of oxygen-deficient water
(Fi g. 194).
Discussion

C. warmingii described from the North Atlantic Ocean , has been regarded by most au-
thors as a synonym of C. townsendi , described from Cortez Ban k , near San Diego , Cal ifornia ,
in the northeastern Pacific Ocean. Nafpaktitis and Nafpaktitis (1969) reported the capture of
many specimens of the genus Ce ratoscope (us from the western Indian Ocean , and stated th at
these specimens were general ly very similar to specimens of C. u’arnz ingii from the North
Atlantic and that a direct comparison of the two forms with C. tou ’nsendi from the northeast-
ern Pacific Ocean revealed the princi pal differences stated in the above key to species. They
further stated , “Prior to the development of the supraorbital gland (individuals smaller than
about 27 mm) , or in cases of poorly preserved specimens (supraorbita l glands rubbed off) , it is
difficu lt to dist inguish C. townsendi from C. warming ii. Minor differences which , considered
together , may hel p distinguish the young and poor ly preserved adults of the two species
include: series of luminous scales along the bases of the caudal procurren t rays ofte n extending

— to vertical through Prci in C. warrningii (the characte r does not apply to populations from
equa torial Atlantic waters ) , not reaching vertical through Prc~ in C. townsendi ; pectoral fin
extending to the fourth AOa in C. IL ’arrn ingii , not reach ing the second AOa in C. tou ’nsend i;
absence of luminous tissue between PVO1 and PVO2 , anterodorsad to P03 and P04 , above the
base of ventral fin and over the ori gin of the anal fin in C. townsend i. ”

On t he basis of t he presence or absence of the suprao rb ita l t issue t hese aut hors concluded
that C. townsendi was limited to the northeastern Pacific (Fi g. 194) , and that C. warmingii
was wide ly distributed in the Atlantic , Indian , and probabl y South Pacific Oceans. I n regard to
this sole criterion , it would seem that these authors were correct. I have found specimens
having supraorbital luminous patches onl y among those capt u red at loca l ities east oft he
heavy line shown in Fi g. 194. draw roughl y parallel to the coast of North America. No sup-
raorbita l luminous tissue was found on any specimen from elsewhere in the Pacific Ocean:
many were in such excellent condition that it could onl y be concluded that such tissue was
never present.

However , t he other critera offered by Nafpa k ti t is an d Nafpaktit  is (1969) for separating
the two species appear to be of questio nable value. In the northernmost portion of the area of
C. tOU ’f ls ( ’nd i ,Off North America (Fi g. 194) , 1 found some specimens bearing supraorbita l
luminous tis sue to have pectoral fins reaching to or beyond AOaa , and luminous scales reach-
i ng to under or beyond Prc ;,. Also , an occasiona l specimen had luminous scales in the areas of
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the P0 and PVO .2 , as shown for C. warmingii (Fig. 194). The criteria were also quite variable
in specimens from other parts of the eastern Pacific—specimens in excellent condition and
without supraorbital luminous tissue. In many, the pectoral fins reached no further than to
A0a2, but in others to A0a 4; also, particularly in the Hawaiia n area, the luminous scales
under the Prc reached only to Pr; and Pr;, but on an occasionaly specimen to Prc4.

A previously unreported character was found in specimens from the central and south-
eastern Pacific Ocean. A cap of black pigment covered the posterior portions of the luminous
scales above the pectoral fin , at PVO 1 and PVO2, at P0:3 and P04, above the pelvic ori gin , at
the posterior ends of the ventral “Y ,” above the anus, and at least on the last few scales below
the Prc series. These black-ti pped luminous scales have thus far been found only on males from
near Juan Fernandez Island , Chile , an d between there and Hawaii (indicated by “B” in Fig.
194); none of these specimens, all in excellent condition , bore supraorbital luminous tissue,
and on most the luminous scales extended to under Prc .a.

Thus , from the above findings , it is possible that C. townsendi is confined to the extreme —

northeastern Pacific Ocean. Whether or not only C. warmingii or one or more closely related
species, occupies the rest of the eastern Pacific , or the entire ocean , must await detai led studies
on ex tensive material in good condition. As no very hi ghl y signi ficant differences in counts and
body proportions were found between the two species, any va lid differences may well depend
on nu mber and kind of luminous scales on the body.

Becker and Borodu lina (1968) placed C. warmingii in the synonymy of C. townsendi and
concluded that the world popu lation of the latter was variable. They also reported that only
specimens from the northeastern Pacific Ocean bore luminous tissue interorbitally .

Gymnoscopelus Gunther , 1873

Body elongate , moderately deep. Dn and Vn well developed. P05 or 6; P04 not elevated. 5
or 6 VO. First AOa always strongl y elevated. No supracaudal or infracaudal luminous glands.
Body wi th variously arranged specks and small irregularly shaped patches of luminous tissue,
all highly deciduous , ofte n in longitudinal rows. Prc varying in number from 4 to 9. Both PVO
below pectora l or igin , except in subgenus Nasolychnus .

Smith (1933) erected the subgenus Nasolychnus to contain at least two species of Gym-
noscopelus which had the upper PVO well above the pectoral orig in.

Andriashev (1962) revised the genus Gymnoscopelus , largely from materia l coll ected by
the Russian vessels OBJ and SLAVA in far southern seas. The following key, data , and
illustrations are derived mainl y fro m that revision. The portion for the subgenus Nasol,vchnus
was communicated to Andriashev by RolfL. Bolin.

Key to species of Gymnoscopelus
la. Upper PVO below level of pectoral ori gin . Lower PVO always behind vertical from upper

PVO Subgenus Gym noscopelus 2
lb. Upper PVO well above level of pectoral origin. Lower PVO almost verticall y below upper

PVO Subgenus Nas olvchnus 5
2a. PLO midway between lateral line and pectoral ori gin 3
2b. PLO nearer lateral line than to pectoral orig in 4
3a. Caudal peduncle longer than upper jaw. VLO nearer pelvic ori gin than to lateral line . Six

to 9 Prc, the series usually continuous w ith AO p G. (G. ) nichoisi
3b. Caudal peduncle shorter than upper jaw. VLO about midway between lateral line and

pel vic ori gin. Four to 5 Prc , t he series continuous with AOp G. (C . ) opis1hop t~rus
4a. Prc 7, t he series not continuous wi th  AOp. Total AO 17-19; total gill

rakers 21-24 G. (G. ) bol ini
4b. Prc 4 to 5, the series cont in uous with AOp. Total AO 18-21; total gil l rakers 23-25 (22-

26) C. (G. ) braucri

209



- -

5a. Dorsal rays 16-18, always fewer rays than in anal; A. 20; P. 13; AO 11 + 7; gill rakers 7-9 +
1 + 17-19, total 26-28; Prc 3 + 1, the upper widely separate and elevated ; Prc separate
from AOp. Scale margins with a few blunt projections G. (N.)  f r aseri

5b. Dorsal rays 18-20 , always with more rays than in anal; A. 18; P. 13-14; AO 8-9 + 8-9; gill
rakers 9-10 + 1 + 19-22 , total 29-33; vertebrae 42. Prc 5 (4?) , the last widely separate and
elevated; Prc separate from AOp G. (N.) p iabilis

Gymnoscopelus (Gymnoscopelus) nicholsi
(Gilbert , 1911)

Fig. 196—Gymoscopelus (0.) nicholsi , 141.0 mm. From Andriashev (1962, p. 270 ,
fig. 32).

Description
D. 18 (17-19); A. 19-20; P. 13-14; A0 10 (9-11) + 7 (6-9) , total 17-18 (19); gill rakers 10-11

+ 1 + 21-24, total 32-36; vertebrae 43-44 (42-45).
Photophores relatively large, light in color. PLO about midway between lateral line and

pectoral origin; VLO 1.0 to 1.5 times nearer pelvic origin than to lateral line. A line through
PVO1.2 passes well behind P02, nearly through P03. Six P0, the last notably elevated, the
rest on same level; 5 (4 or 6) VO, none elevated. SAO series straight or in slightly obtuse angle.
SAO1.2 interspace slightly less than that of SAO2.3. SAO, nearly on level of last VO. AOp-Prc
series usually continuous, except when 9 Prc are present.

Size: To 148 mm.
Least depth of capture: No information.
Distribution: Antarctic waters of Pacific and Indian Oceans (about 62° to 700 S).

Gymno scopelus (Gymnoscope lus) boilni
Andriashev , 1962

Description
Two specimens reported by Andriashev (1962, p. 272) , the holotype (46.0 mm) and

paratype (33.0 mm). The counts are given in that order.
D. 19, 21; A. 21, 21; P. about 13; AO 10 + 7-6, 12-10 + 716?) ; gill rakers 6 + I + 14. 7 + 1 +

16, total 21-24; vertebrae 43.
PLO nearer lateral line than to pectoral origin; VLO midway between lateral line and

pelvic origin. A line through PVO1.2 passes through P02. Five P0, t he last elevated . F ive VO,
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Fig. 197—Gymnoscopelus (G. bolini , holotype, 46.0 mm. From Andriashev
(1962 , p. 273, fig. 34).

none elevated. SAO series in nearly vertical , straight or slightly angulate line; SAO1.2 in-
terspace about half that of SAO2.3. AOp-Prc series well separated; 7 Prc, equally spaced in
very slight curve, nearly horizontal.

Size: To 46 mm, largest of two specimens.
Least depth of capture: The two specimens taken with 4700 and 4200 m of wire out ,

- 

- 

respectively.
Distribution: The holotype was taken at 47°21’ S, 160°05’ W , paratype at 53°01’ S, 109°30’

W.

Gymnoscop&us (Gymn oscopelus) brauer i
(Lönnberg, 1905)

Fig. 198— Gymnoscopelus (G.) bra ucri , 110.0 mm. From Andr iashev (1962 , p. 265. fig. 29( .

211



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

Description
D. 16 (14-17); A. 18 (17-19); P. 13-14; AO 10 (9-11) + 9-10(8-11) , total 19-20(18-21); gill

rakers 6-7 + 1 + 15-17 (18) , total 23-24 (22-26); vertebrae 42-43 (41-44).
PLO nearer lateral line than to pectoral origin; VLO midway between lateral line and

pelvic origin. A line through PVO1.2 passes through P02. P03 and P0.~ slightly elevated , the
rest on same level. SÃO series in nearly straight , vertical line; SAOI over anus; SAO3 its
diameter below lateral line. SAO1.2 interspace a little smaller than that of SAO3.3. AOp-Prc
series usually continuous. Prc pattern 3 + 1 or 4 + 1, rarely 2 + I or 5 + 1.

Size: To 133 mm. (Norman , 1937).
Least depth of capture: Andriashev recorded a capture at not over 100-150 m at negative

temperatures (time not stated).
Distribution: Known from Drake Strait and southern Pacific and Indian Oceans south of

the Antarctic Convergence.

Gymnoscopelus (Gymnoscop&us) opisthopterus
Fraser-Brunner , 1949

Fig. 199—Gymnoscopelus (G.) opisthopterus , 111.0 mm. From Andriashev
(1962, p. 269, fig. 31).

Description
Counts from two specimens, holotype included.
D. 15; A. 16-17; P. 14-15; A0 9-10 + 7-8; total 17-18; gill rakers 8 + 1 + 19, total 28;

vertebrae 43.
Photophores small , dim, often difficult to distinguish from small specks of luminous tissue

on body. PLO about midway between lateral line and pectoral origin; VLO about midway
between pelvic origin and lateral line. A line through PVO 1.2 passes through or slightly
behind P02. Six P0, nearly on same level; 5 VO, the middle 3 slightly raised above level of first
and last. SAO series in a very obtuse angle; SAOi over anus and its diameter above level of last
VO. SAO3 1.0 to 1.5 times its diameter below lateral line. SAO2.3 interspace nearly twice that
of SAO 1.2. AOp-Prc series continuous; Prc pattern 3 + 1 or 5 in a continuous curve (the only
available specimen was damaged caudally) .

Size: To 111.0 mm.
Least depth of capture: 0 to 500 and 900 m (two captures).
Distribution: Presently known only from southern Indian Ocean (60°-50° S).
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Gymnoscopelus (Nasolychnus) fraserl
Fraser-Brunner , 1931

Fig. 200—Gymnoscop elus (N.)  f raseri , holoty pe, 63.0 mm. From Fra ser-B r unner
(1931, p. 224 , fig. 4) .

Description
The following counts are taken from both Fraser-Brunner (1931) and Andriashev (1962).
D. 16-18; A. 20; P. 13; AO 10 + 7; gill rakers 7-9 + 1 + 17-19, total 26-28. No data

available on numbers of vertebrae or scales in lateral line. (Note: Fraser-Brunner listed 20
rays in both the dorsal and anal fins.)

The following description is taken from Fraser-Brunner (1931). PLO much nearer lateral
line than to pectoral origin; VLO midway between lateral line and pelvic origin. PLO and
PVO,.2 form a nearly vertical line. Five P0, only the last elevated; 5 VO, none elevated. SÃO
series in a nearly vertical , straight line; SÃO1 onl y slightly above level of last VO; SÃO3 1.0 to
1.5 diameters below lateral line. AOp-Prc series well separated . Prc 3 + 1, the last widely
separate and elevated.

Size: Only two sizes given, that of holotype and 6.95 mm for a questionable specimen
reported by Andriashev.

Least depth of capture: A specimen from Antarctic waters, provisionally identified as G.
(N.) fr aseri by Andriashev , was taken at surface at night; others from 0 to 1000 m.

Distribution: Taken mostly in Antarctic waters, but the holotype was taken in Gulf of
Guinea at 03° 18’ S, 05° 17’ E.

Gymnoscopelus (Nasolychnus) piabilis
(Whitley, 1931)

Description
D. 18-19; A. 18; P. 13-14; AO 7-8 + 8-9, total 15-17; gill rakers 9-10 + 1 + 18-19, total

28-30; vertebrae 42. (Note: In a key to identification of G. f raseri and G. p iabilis (communi-
cated to Andriashev by Bolin) the gill rakers for G. piabilis were given as 9-10 + 1 + 19-22.
total 29-33.)

PLO less than its diameter below lateral line; PLO and PVO1.2 in a nearly straight line
inclined somewhat forward. VLO midway between lateral line and pelvic ori gin. Five P0, the
last sl ightly elevated; 5 VO, the last slightly below level of rest. SÃO series almost equally
spaced in a nearly vertical , slightly angulate line; SAOI a little above level of last VO; SAO3
its diameter below lateral line. Prc 3 (4?) + 1, the last widely separate and elevated .

Size: To 122 mm.
Least depth of capture: No information. The holotype was found stranded on a beach at

Macquarie Island (Whitley, 1931).
Distribution: Poorly known; mostly taken in Antarctic waters.
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Fig. 201—Gymno.copelus iN i . p iabths . female. 122.0 mm. From Andriahsev
1962 . p. 276. 6g. 35~.

Lamplchthys Fra ser-Brunner , 1949

Upper PVO at least two of its diameters above pectoral origin. Five P0, only the last
slightly elevated ; 5 VO, the series curved. Dn and Vn present. Four to 6 photophores on cheek;
small scales of luminous tissue on various parts of body, easily lost. A tiny secondary photo-
phore present on hind margin of each scale pocket of body. Three Pol , forming a right-angled
triangle. Caudal luminous glands small, inconspicuous, 1 or 2 scales in each. Body elongate,
deepest at dorsal origin; caudal peduncle deep, sli ghtly more than half the greatest depth of
body. Nine dorsal , eleven ventral , procurrent caudal rays. Dorsal base much shorter than anal
base.

A single species recognized.

Lampichthys procerus
(Brauer , 1904) 

....1.
Fig.  202—Lampichthys pr ocerus, 93.0 mm. The luminou e sca1e~ on the body repre~ient

those found on severa l specimens.

Description
D. 17( 16-18) ; A. 22 t21-23 ) ; P. 11-13; A0 8-9 + 8-9, total 16-18; gill rakers 5 + I + 13-14 ,

total 19-20; vertebrae 40-4 1.
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Dn elongate, extending over entire upper margin of orbit; Vn small , rounded and hidden
at about level of lower margin of nasal rosette. Three or 4 photophores in a row on cheek before
preopercular ridge, 2 or 3 randomly placed between there and orbital rim. PLO well before
vertical from pectoral origin and 2 or 3 of its diameters below lateral line . PLO and PVO1.2
form posteriorly slanting straight line, P02 often on this line. VLO 3 or 4 of its diameters below
lateral line. SÃO3 and the 2 horizontal Pol at or very near lateral line. SÃO series in a wide
angle (ca 140°). SÃO1 high on body, slightly less than midway between ventral profile and
lateral line. SAOI.2 interspace about one-third less than that of SÃO2.3. The 3 Pol form nearly
right-angled triangle , first 2 in a nearly horizontal row near lateral line , a third Pol almost
directly below, often its diameter before, the anteriormost of the upper two. Prc 3 + 1, the first
3 closely spaced and nearly on same level, the upper much elevated and distant by a space one
and one-half times as great as that between first and third Prc.

Size: To about 100 mm.
Least depth of capture: To 200 m at night in the eastern Pacific Ocean.
Distribution: L. procerus is known from the southwestern Atlantic and southeastern

Pacific Oceans. In the latter region, it has been taken primarily in the Peru Current from
about 070 to 35~ S, and to 85° W. Becker, 1967, did not report the species fro m among the large
VITIAZ collections from the southwestern Pacific Ocean .
Discussion

Lampichthys rectangularis Fraser-Brunner , 1949 (p. 1103, fig. 14) is herein regarded as a
synonym of L. procerus, as there appears to be insufficient evident to warrant retention of both
species. Fraser-Brunner stated that the princi pal differences lay in the arrangement of the
PVO, the lower position of VLO, the more posterior Pol , the fourth cheek photophore, and the
much more elongate form of L. rectangularis. However, he recognized that these differences
could be attributable to the large discrepancy in sizes of the specimens compared (22.3 mm vs
76 mm). Bussing (1965, p. 209, fig. 10) showed the number of cheek photophores to vary from 3
to 5 in specimens from off Chile .

Notoscopelus Gunther , 1864

Doral base notably longer than anal base; anal base beginning under last third of dorsal.
Upper PVO well above , “~wer PVO at lower end of, pectoral base. Two Pol (rarel y 1 or 3) in
horizontal line. Prc 2 + 2 or 2 + 1. Ventral procurrent caudal rays 12 or 13. Small patches of
luminous tissue, easily lost , are variously located on body and below some photophores.

A single species in eastern Pacifi c Ocean.

Notoscopelus resp lendens
(Richard son, 1844)

Fig. 203—Notoscopelus resp lendens, 78.1 mm. The luminous scales of the body repre.
sent t hose of severa l specimens.
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Description
D. 22 (21-23); A. 19 (18-20); P. 12(11-13); AO 8-9 + 5 (4) , total 13-14; gill rakers 6(7) + 1 +

13 (12-14), total 20 (19-22); vertebrae 37 (35-38).
Dn somewhat elongate along anterodorsal margin of orbit; Vn tiny, often hidden in pig-

mented tissue, slightly below level of nasal apparatus. A thin streak of whitish tissue is
present on iris above ventral margin of orbit. Only the last P0 and VO are slightly elevated.
AOa series curved anteriorly; last AOa slightly elevated. AOa-AOp interspace usually some-
what greater than half the least depth of caudal peduncle. Prc 2 + 1 in all eastern Pacific
specimens.

Supracaudal luminous gland long, of 8-10 scales, filling space between base of adipose fin
and first procurrent caudal ray. No infracaudal gland. Small paired luminous scales over bases
of procurrent caudal rays. The patches of luminous tissue (Fig. 203, dotted lines) are a compos-
ite of several specimens in good condition. There was no indication that in life each scale bore
a luminous patch.

Size: To about 80 mm.
Least depth of capture: To 200 m at night in eastern Pacific. In the North Atlantic , it has

been taken at night between 0 and 30 in.
Distribution: Known primarily from near-shore waters, possibly due to greater collecting

effort , in eastern Pacific between Southern California and Chile (35° N to 330 5). Scattered
collections from near Hawaii and from 370 N, 1400 W indicate that it may also range into
midocean. Aron (1960) reported “Notoscopelus elongatus ” from the north-central Pacific , but I
have not seen these specimens.
Discussion

Bolin (1959) revised the genus and restricted N. elongatus to the inner Mediterranean
Sea. According to Bolin’s data , all specimens from the eastern Pacific examined by me, were N.
resplendens . A far western form, N.japonicus , has strongly dentate scales. Matsubara (1938)
recorded “N. resplendens ” from off Japan , but did not mention body scales; he listed 8-9 +
16-17 gill rakers—well above the number for N. resplendens. Also, Matsubara gave the size
as up to 153 mm “body length.” None of the material before me exceeded 75 mm.

Body proportions for N. resplendens from the eastern Pacific Ocean (Table 42) are corn-
pared with similar data given by Bolin (1939, p. 152, as N. elongatus) . Bolin’s data were based
on two large specimens (110 and 113.5 mm) from Misaki Sea, Japan. These data differ sig-
nificantly from those of N. notoscopelus from the eastern Pacific.

TABLE 42. BODY PROPORTIONS FOR NO TOSCOPELUS RESPLENDENS FROM THE EASTERN
PACIFIC OCEAN , AND FOR Two SPECIMENS IDENTIFIED BY B0LIN (1939) AS N.
ELONGATUS FROM OFF JAPAN.

N. resp lendens N. elonga tus
N = 1 2Measurement (35.2-78.1 mm) 

- - 
110.0 mm 113.5 mm

________ ______ 
Ave . Range

Head length 303 290-320 264 266
Head depth 187 177-195 — —

Orbit length 75 67-83 58 61
Upperjaw length 219 206-231 189 195
Prepectoral length 311 296-329 273 278
Prepelvic length 426 410-436 413 4 14
Preanal length 578 571-592 574 587
Predorsal length 425 414-440 393 423
Preadipose length 806 792-813 786 837
Dorsal origin to pelvicorigin 202 190-212 141 156
Dorsal origin to anal origin 270 254-284 236 251
Dorsal base length 309 296-323 266 268
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TABLE 42 (Continued)
Anal base length 224 214-233 210 211
Caudal peduncle length 214 200-236 — —
Caudal peduncle depth 99 88-106 76 90
Pectoral fin length 118 84-135 — —
Pelvic fin length 148 138-160 — —

Supracaudal gland length 
— 

138 122-161 — —

Hintonia Fraser-Brunner , 1949

Body robust and heavy; head deep, abou t 1.4 in its length; caudal peduncle short and deep,
its depth about half its length. Dorsal base longer than anal base, anal about 1.4 in dorsal. Six
P0, only the last slightly elevated; 5 VO, the series curved; V02 much elevated, the last three
in descending series. Photophores weakly developed and inconspicuous but not notably small ,
often not formed on specimens less than 25 mm. A small patch of luminous tissue present on
most scale pockets and at many photophores. Two Pol. Prc 6 (5-7) , last 2 widely separate from
rest. Secondary (procurrent) caudal rays numerous, stiff and spine-like , 10 (9-11) dorsally and
12-13 (11-14) ventrally.

A single species recognized.

Hintonia candens
Fraser-Brunner , 1949

Fig. 204—Hintonia candens , female. 110.0 mm.

y~~fl — 
- 

-
— .

Fig. 205—fl,nlonu, , an th n.q. holotype , 78.3 mm. From an unpublished drawing by RolfL
Bolin.
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Description
D. 15(14-16); A. 13-14( 12); P. 13-14; AO 6-7 + 5-6 (7) , total (11-13, rarely 14); gill rakers

6-7 + 1 + 12(10-13) , total 18-19 (17-21); vertebrae 38 (37-39). Correlated counts of AO
photophores and of gill rakers are given in Table 43.

TABLE 43. CORRELATED COUNTS OF AO PHOTOPHORES AND GILL RAKERS FOR HINTONIA CAN-
DENS.

AOp 
_____

_ _

Lower cakers
(inc luding central raker)

11 12 13 14

Upper 6 30 23 1
__________ 

rakers 7 — 4 11 2

Characters given for the genus will also serve for the species. Fraser-Brunner (1949)
provided a moderately detailed description of the holotype of H. candens. RolfL. Bolin pre-
paced a considerably more detailed description of the holotype (unpublished) and kindly made
it available to me. As H. candens is poorly known , and as the two descriptions differ somewhat
(see Discussion ) , it seems advisable to present Bolin’s description verbatim.

Descr iption of the holotype of Hi ntonia candens , 78.3 mm (Fi g. 205) in the British
Museum , Natural H istory, taken at Discovery Station 1774 in the southeastern Atlantic
Ocean between 41°50.0’ S, 00°01.7’ E and 45°54.3’ S, 00°03.3’ E, between 400 and 650 m:

Body heavy, robust throughout. Snout rather pointed , markedly protruding, mouth
definitely inferior, lower jaw somewhat shorter than upper , slightly included. Maxillary
not expanded posteriorly, ending in a rounded point, bent slightly downward, extending
about 1.1 orbital diameters behind orbit , about 0.4 of its length lying behind a perpendicu-
lar to mouth drawn through posterior margin of orbit. Premaxillary and dentary with
narrow bands of cardiform teeth , the inner ones somewhat enlarged in the premaxillary
an d developed into quite heavy canine-like structures on the dentaries. Palatine teeth in a
single series, about equal in size to the outer teeth of the jaw. No teeth on vomer.
Pterygoid teeth rather widely scattered , the dorsal ones much enlarged as in Lampadena .
Opercular margin ending in a somewhat pointed flap, its upper portion bearing a feebly
ctenoid lobe. Gill rakers moderately long but rather heavy, this posterior surfaces con-
spicuo usly toothed.

Ori gin of dorsal about midway between snout and AOp,. Anal origin slightly behind
end of dorsal base. Adipose fin slightly behind end of anal base. Pectoral base on a vertical
midway between snout and anus. Fin broken , probably extending to, or sli ghtly beyond,
ventral base. Ventral base sli ghtly posterior to dorsal origin , fin extending about to VO~.
Body scales in gener. - I cy”oid , those of the lateral line somewhat cremate and displaying a
deep posterior notch.

A moderately proi kim Dn under anterior portion of frontal margin. A very deeply
embedded Vn appears to be present. OP, deeply embedded opposite lower end of premaxil-
lary. °P2 sli ghtl y larger than adjacent body organs , somewhat above end ofpremaxillary .
A rather well developed Bu about on level of lower orbital margin and somewhat behind
the eye. PLO almost directly over the base of upper pectoral ray and about midway
between it and lateral line. PVO somewhat in advance of upper part of lower end of
pectoral base. PVO2 immediately below and in front of lower end of pectoral base. Six P0.
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The first pair about under posterior end of PVOZ, rat her close together. Second to fifth
pairs somewhat more widely divergent , form ing equall y spaced and roughly parallel
straight lines from ventral view. P06 widely divergent , located somewhat more than an
organ diameter in front of base of outer pectoral ray. Fi’~e VO. VO, rather close together,
posteromesad to inner ventral ray . VO2 markedly elevated forming, with the next two
organs, evenly spaced descending or convergent lines. VO4 and VO~ about as widel y
spaced from midline as V01. VOk just anterolaterad to anus. Three SAO forming an
evenly spaced, almost straight and strongly oblique, isolated series. SAO1 very slightly
behind, or even over , V05, about twice as close to lateral line as to anal base. Seven AOa
forming a continuous sigmoid curve with the Pol. AOa 1 slightly elevated, separated from
second by a somewhat enlarged interspace. Second to fifth organs forming a slightly
cur ved line, the concavity directed upward, penultimate and ultimate organs progres-
sively elevated toward the Pol , which lies about on the vertical of the end of the adi pose
base and is markedly closer to lateral line than to ventral body margin. Five AOp, evenly
spaced in a straight series. Prc 3 + 2 or 4 + 2, separated from last AOp by an interspace
equal to about 0.4 depth of caudal peduncle. The first three or four Prc very closely spaced ,
the last interspace markedly larger and the penultimate one larger still , the final organ
ly ing somewhat behind end of hypural and somewhat more than its own diameter below
lateral line. Well developed luminous organs displaying a somewhat spongy character are
widely scattered over the head and the body . Part icularly well defined or prom inent ones
occur below the lower PVO, Bu , VLO, each of the SAO and in the interorbital space. No
ind ication of any well defi ned glands among the procurrent rays of the caudal fin. The
body of this fish has very much the same general character as that of many large lampa-
denas. That is, where the scales are lost a pale pinky grey area is surrounded by a broad

• brownish band marking the scale pockets and giving the entire fish a lattice work appear-
ance.

Probably in life a luminous gland was borne on the posterior part of every scale
pocket.

Bolin did not mention a Ce photophore , but Fraser-Brunner did. On the several specimens
in excellent condition before me, what may be interpreted as a Ce liesjust above the anterod-
rosal insertion of the operculum and about over P0 1; th is organ, however , is very similar to the
small, weakly formed and easily lost patches of luminous tissue present on most scale pockets;
it is differentiated primarily in having a very narrow black margin not visible on other
patches. Also, Bolin did not mention the VLO, where Fraser-Brunner did , correct ly located it
about midway between lateral line and pelvic base. A character not mentioned by either
author is that the photophore are mostly kidney-shaped, the concavity directed downward; the
ventral margins are usually more heavily bordered by dark pigment than the upper margins.

Although Bolin considered only 1 Pol to be present , Fraser-Brunner interpreted two; the
latter opinion is herein accepted. The arrangement of the 2 Pol is variable; usuall y they are in
a straight , oblique line with the elevated last, or last 2, AOa; occasionally Po12 is either
slightly behind that line but above the level of Po11 or is on the line and sli ghtly below the level
of Poli.

The pectoral fin of a few spec mens (43-49 mm) reached to SAOI, but on one larger
specimen (86 mm) it reached only to VO2. Unbroken pectoral fins of larger fishes did not extend
beyond V01, usually to about over pelvic base.

Size: To about 120 mm.
Least depth of capture: To 200 m at night.
Distribution: Probably occurs circumg lobally in a restricted area between about 40° and

50° S (Fig. 206). The hiatus in distribution in the southern Atlantic and Indian Oceans is no
doubt due to lack of collecting effort in those areas. All but two collections shown in Fig. 206
were taken by the USNS ELTANIN during the United States Antarctic Research Program of

219

--.- - . ---.- - . 5

~

- - . 5-  , .~~~~~
-.5—— --- —.-- .5



_ _  
— -. 5 -  _____________

. .
• :

: 1

. . . .

.

~ 

-

~ ~ 1

/

• 

‘

~~~~~~~

. •

~~ 
.
~~ .

.-

. 

I ~
. 

,,• . ; 4”

“i,,5 . .. . . NlTa5c~c OCUN

arc

Fig. 206—Capture localities for Hintonia candens.

the National Science Foundation; exceptions are the holotype and a specimen taken by Scripps
Expedition Lusiad at about 49°26’ S, 132°18’ E.

Diecuaslon
There appear to be distinct differences in the rate of growth with size (or age) in certain

parts of the body in Hintonia candens . Although isometry is indicated for most of the charac-
ters given in Table 44, allometry is also indicated in that the smaller sizes tend to have higher
values for thousandths of standard lengths (with no overlap), the values decreasing with
increasing size of fish; this is true for the lengths of the head and upper jaw , and the prepec-
toral, prepelvic, and predorsal lengths. Conversely, the depth of the caudal peduncle appears to
be relatively greater in smaller than in larger specimens.

An unusual, and not readily explained, curvature of the vertebral column , determined by
X-ray, occurred in about 29% of the specimens. This curvature (Fig. 207) appears not to be a
result of distortion during preservation , for several specimens having a distinct bend in the
body in the area of the curvature shown in Fig. 207 were manually straightened and pinned to
a paraffin block and X-rayed ; the curvature of the vertebral column persisted. Similar vari-
ously pronounced curvatures of the vertebral column were found in the remaining specimens,
although some of the bodies were somewhat bent. As the figure of the holotype, drawn by Bolin
(Fig. 205), shows a distinct bend in the body, the vertebrae column is probably also curved.
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TABLE 44. BODY PROPORTIONS FOR 15 SPECIMENS IN EACH (iF FOUR SIZE-CLASSES OF Hm.
TONIA CANDENS.

SL—20-30 mm SL—40-50 mm SL—51-60 mm SL—70-1 18mmMeasurement ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ _ . 5__ _  --

Ave. Range Ave. Range Ave. Range Av , Range
Head length 327 320-342 326 314-339 309 288-319 290 2$ (( ~ 3O~
Head depth 225 219-230 222 210-230 216 208-226 216 2Ott 2~~
Upperjaw length 232 222-247 226 211-239 215 198-225 202 192-217
Snout length 80 70-89 69 62-78 64 52-74 59 51-75

Orbit length 87 76-94 88 79-97 83 75-90 82 73.89
Interorbital width 112 101-128 123 118-129 120 107-127 116 110- 124
Prepectoral length 344 333-361 336 323-346 324 309-341 312 300-328
Prepelvic length 475 462-486 464 452-474 466 435.483 447 433-461
Preanal length 642 630-656 635 622-657 639 621-656 630 608-657
Predorsal length 473 467-483 450 433-469 444 436-456 435 421 -455
Preadipose length 805 792-828 793 785-802 789 777-805 785 772~H()7
Dorsal to pelvic

origins 213 203-221 197 178-210 196 182-21M 2U’ 201-245
Dorsal to anal

origins 292 282-302 291 278-307 296 281-311 313 301-339
Caudal peduncle

length 245 238-259 243 236-261 242 227.254 264 251-289

Caudal peduncle
depth 102 92-110 107 92-121 113 104-121 126 112.143

Dorsal baselength 201 189-217 193 179-202 197 191-205 211 186-219
Anal baselength 145 136-154 138 123-153 133 129-151 144 135-160

(.. ~~~~~~~~~ - 1.
~~~~~~~~~

-
~~~~~~~~~~~~~

’ 

~

.

Fig. 207—Radiograph of Hintonia candens showing curvature of verteb-
ral column.

Scopelopsis Brauer , 1906

Dorsal and anal bases long, nearly one-third of standard length , about equal in length.
Pectoral short , reaching but little beyond pelvic origin , rather heavy and broad-based . Dn and
Vn present. Dn small , round , prominent; immediately below and in contact with Dn is a larger

- J patch of luminous tissue; Vn large, deeply buried.
Small secondary photophores, heavyi ly margi ned in black , on head and body at bases of

dorsal and anal fins and extending along rays of all fins , probably to the ti ps , where they
appear on a very thin , easi ly lost integument covering the rays. These small photophores

-
. (luminous dots) on head and body are often expanded and may be confused with the primary

ones. The onl y va lid criteria for separating the two is that scales overly ing the primary series
have the characteristic lens-like modification (Táning, 1932) , but scales over the secondary
dots do not.

Scales of lateral line with dentate marg ins , those of rest of body smooth-edged. Body color
very dark brown in preservative.

A sin gle species is recogn ized .
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Scopelopsis mult ipunctatus
Brauer , 1906

Fig. 208—Scopelopsis multipunctatus , 51.8 mm. The principal photophores represent
those found on several specimens. The tiny secondary photophores, present on each scale
pocket of head and body, are shown only on the midbody.

Description
D. 22 (21-23); A. 24 (23-25); P. 10-11; 5 P0 and 5 VO, none elevated; 2 or 3 Pol , horizon-

tally arranged; 4 to 6 Prc , the last elevated and widely separate from the rest. AO difficult to
perceive but appear to range from 7 to 10 + 5 to 6; gill rakers 8 (7-9) + 1 + 16(15-17) , total
24-25 (23-26); vertebrae 38 (37-40).

The drawing in Fig. 208 is a composite of observations from several specimens and is
intended only to show the general pattern of the primary photophores (small open circles); the
secondary dots are shown only for the midregion (tiny solid dots). Unfortunately, the body
scales are very deciduous, and fully, or even mostly, scaled specimens are rare. When most or
all scales are lost it is not always possible to distinguish between primary and secondary
photophores. Nafpaktitis and Nafpaktitis (1969) stated that they were unable to substantiate
Fraser-Brunner’s (1949, p. 1098) distinction of” primary ” and “secondary” photophores; how-
ever , that distinction is supported herein (see diagnosis of the genus).

Supracaudal luminous gland long and broad , wi th 6 or 7 over lapping, roug hly triangular
plates. An infracaudal luminous gland may not be present , or not in the usual position , but on
an occasiona l specimen two small patches of luminous tissue may be found along bases of
anteriormost ventral procurrent caudal rays. Supracaudal glands begin to develop on speci-
mens of about 55 mm.

Size: To about 76 mm.
Least depth of capt ure: It has been taken off Peru at night with as little as 350 m of wire

out.
Distribution: Circumglobal in southern seas. It is plentiful off South Africa , New Zealand ,

and in the southern Indian Ocean. In the eastern Pacific , occasional specimens have been
taken as far north as 15° S in the Peru Current and may be migrants, or expatriates, moving
nort h with this cold current. It has been taken at about 25° S, 155° W in mid-Pacific.
Discussion

Despite the not insi gni ficant literature on this species, onl y Brauer ’s ori gina l accoun t
offers body proportions , and for only one specimen. Therefore , I present the following mor-
phometric data based on 15 specimens, 25.5 to 76.7 mm , taken off South Africa and Chile. The
average va l ue is given first , followed by the range in values in parentheses:

Head length 293(262-325) ; head depth 187 (160-208); orbit length 67 (55-75) ; upper jaw
length 218(202-238) ; prepectoral lengt h 299 (276-321); prepelvic length 368(345-384): predor-
sa l length 416(395-451 ); preanal lengt h 508(491-524); preadi pose length 802(78 1-823); dorsal
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origin to pelvic origin 224 (195-230); dorsal origin to anal origin 237 (223-256); dorsal base
length 300 (286-327); anal base length 309 (290-328); caudal peduncle length 203 (187-2 17);
caudal peduncle depth 84 (77-93). The tips of all pectoral and pelvic fins were broken but
reached nearly to origin of anal fin in a few specimens.
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